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inhibit endothelln, wherein : 

one of X and Y is N and the other is O ; R is naphthyl or naphthyl sufc}stituted with R\ R^ and R^ ; 

R\ R2 and R^ are each independentiy hydrogen ; alkyl, alkenyl, alkynyt, alkoxy, cydoalkyi, 
cydoalkylaikyi, cydoalkenyt, cydoalkenylalkyi, aryt, or aralkyi, any of which may be substituted with Z*, 
Z2 and ; halo ; hydroxyl ; cyano ; nitro ; -C(0)H ; -C(0)R« ; COjH ; -COJR^ ; -SH ; -S(0)nR« ; ^(O)m-OH ; 
-S(0)„,-OR« ; -O-S(0)„-R» ; -0-S(0)„OH ; -0-S(0)^-ORe ; -Z*-NR7R» ; or -Z*-N(Ri VZ*"NR®R'** : 

R^ and R^ ara each independentiy hydrogen ; alkyi, alkenyl, alkynyi, alkoxy, cydoalkyi. cydoal- 
kylaikyi, cydoalkenyt, cydoalkenylalkyi, aryl, or aralkyi, any of which may be substituted with Z^, Z^ and 
Z3; halo; hydroxyl; cyano; nitro; -C(0)H ; -C(0)R«; -CO2H ; -COaR® ; -SH, -S(0)„R« ; -S(0)„-OH ; 
-S(0)m-OR« ; -0-S(0)m-R« ; -0-S(0)mOH ; -0-S(0)m-OR« ; -Z^-NRW ; -Z*-N(Ri^)-Z®- UR^R^^ ; or R* and 
R^ together are allcylene or aikenylene (either of which may be sut)stituted with Z\ 2? and Z^, 
completing a 4- to 8-nrrambered saturated, unsaturated or aromatic ring together with the cart)on atoms 
to which they are attached. 
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This invention relates to endoth I in antagonists useful, inter alia , for treatment of hypertension. 
Compounds of the formula 
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and pharmaceuticaily acceptable salts thereof are endothelin receptor antagonists useful, inter alia , as anti- 
hypertensive agents. Throughout this specification, the above symbols are defined as follows: 
15 one of X and Y is N and the other is O; 

R is naphthyl or naphthyl substituted with R^ and R^; 

R^ R2 and R^ are each independently 

(a) hydrogen; 

(b) alkyi, alkenyl, alkynyl. alkoxy, cydoalkyi, cydoalkylalkyl, cydoalkenyl, cycloalkenylalkyi, aryl, or aralkyi, 
20 any of which may be substituted with Z\ and Z?; 

(c) halo; 

(d) hydroxyl; 

(e) cyano; 

(f) nitro; 

25 (g)-C(0)Hor-C(0)R»; 

(h) -COJH or-COjRO; 

(i) -SH. -S(0)„R«, -S(0)„.OH, .S(0)„-0R6, -0-S(0)^-R«, -0-S(0)„OH, or -0-S(0)„,-0R6; 
0) -Z^-NR7R8; or 

(k) -Z*-N(R11)-Z«-NR9R10; 
30 R^ and R® are each independently 

(a) hydrogen; 

(b) alkyl, alkenyl, alkynyl, alkoxy, cydoalkyi, cydoalkylalkyl. cydoalkenyl. cycloalkenylalkyi. aryl. or aralkyi, 
any of which may be substituted with Z\ 7?- and 7? ; 

(c) halo; 

35 (d) hydroxyl; 

(e) cyano; 

(f) nitro; 

(g) -C(0)Hor-C{0)R«; 

(h) -COjH or -COjR*; 

40 (i) -SH, .S(0)nR« -S(0)„-OH, -S(OWOR«, .0-S(0)„,-R«, -0-S(0)^OH, or -0-S(OWORe; 

(j) -Z*-NR7R8; 

(k) -Z*-N(Rii)-Zfi-NRWO; or 

(I) R^ and R^ together are alkylene or alkenylene (either of which may be substituted with Z\ Z^ and Z^), 
completing a 4- to 8-membered saturated, unsaturated or aromatic ring together with the carbon atoms 
45 to which they are attached; 

R« is alkyl. alkenyl, alkynyl. alkoxy. cydoalkyi. cydoalkylalkyl, cydoalkenyl. cydoalkenylalkyl, aryl. or 
aralkyi, any of which may be substituted with Z^, Z2 and 7?\ 
R7is 
(a) hydrogen; 

50 (b) alkyl, alkenyl. alkynyl. alkoxy. cydoalkyi, cydoalkylalkyl, cydoalkenyl, cycloalkenylalkyi, aryl, or aralkyi, 

any of which may be substituted with Z\ Z^ and 7?\ 

(c) cyano; 

(d) hydroxyl; 

(e) -C(0)H or -C(0)R«; 
55 (f)-C02Hor-C02R«; 

(g) -SH. -S(O)„R0. -S(0)^-OH, -S(0)„-OR«, .OS(0),„-R«, .0-S(0),„OH. or -0-S(0)„,.OR«, except when Z* 
is-S(0)„-; 
R«is 
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(a) hydrogen; 

(b) -C(0)H or.C(0)Re. except when is -C(0)- and is -C{0)H, -C{0)R« -CO2H, or-COzR®; 

(c) aikyi, alkenyl, aikynyf. alkoxy, cydoalkyl. cydoalkylalkyl, cycloalkenyl, cycloalkenylalky), aryl, oraralkyl. 
any of which may be substituted with Z\ 7? and 1?\ or 

5 R7 and R^ together are alkylen or aJkenylene (either of which may be substituted with Z^ Z^ and Z^), 

completing 3- to 8-membered saturated, unsaturated or aromatic ring together with the nitrogen atom to which 
they are attached; 
R«is 
(a) hydrogen; 
10 (b) hydroxyl; 

(c) -C(0)H or -C(0)R«; 

(d) -CXD2H or -COjR^: 

(e) -SH, -S(0)„R8. -S{0)„,-OH. -S(OU-OR«. -0-S(0)„-R« -0-S(0)„OH, or -0-S(0U-0R6; 

(f) alkyl. alkynyl, alkynyl, alkoxy, cydoalkyl. cydoalkytalkyi, cydoalkenyt, cycloalkenylalkyt, aryl, or aralkyi, 
IS any of which may be substituted with Z\ Z^ and 7?\ 

RIO is 

(a) hydrogen; 

(b) -C(0)H or -C(0)Re, except when Z^ is -C(0)- and R« is -C(0)H. -C(0)R«. -CO2H. or -COaR*: 

(c) alkyl, alkenyl, alkenyl. aikoxy, cydoalkyi, cydoalkyi alkyl, cydoalkenyl, cycloalkenylalkyi, aryf. or aralkyi, 
20 any of which may be substituted with Z\ 7? and 7?\ 

R^i is . 

(a) hydrogen; 

(b) hydroxyl, CO2R® or CO2H, except when one of R» and R^** is hydroxyl, CO2R® or CO2H; 

(c) -C{0)H or-C(0)R«; or 

25 (d) alkyl, alkenyl. alkynyl. alkoxy, cydoalkyi, cydoalkytalkyi, cydoalkenyl, cycloalkenylalkyi, aryl, or aralkyi, 

any of which may be sut}stituted with Z\ Z^ and 2?\ 
or any two of R®, R^o and R^^ together are alkylene or alkenylene (either of which may be substituted with Z\ 
Z2 and 2?), completing a 3- to 8-membered saturated, unsaturated or aromatic ring together with the atoms to 
which they are attached; 

30 Z\ Z^ and 7? are each independentiy 

(a) hydrogen; 

(b) halo: 

(c) hydroxy; 

(d) alkoxy; 

35 (e) -SH, -S(0)„ZB. -S(0)„-OH, -S(0)„,-0Z8. -0-S(0)„-Ze, -O.S(0)„OH, or -0-S(0)„-OZe; 

(0 0x0; 

(g) nitro; 

(h) cyano; 

(i) -C(0)H or -C(0)Z»; 
AO (j) -CO2H or -COaZ®; or 

(k) -NZ^. .C(0)NZ7Z8, or -S(0)„Z7Z»; 
Z^ and Z^ are each independentiy 

(a) a single bond; 

(b) -S(0)„.; 
« (c) -C(0)-; 

(d) -C(S).; or 

(e) alkyl, alkenyl, alkynyl, cydoalkyf, cydoalkytalkyi, cydoalkenyl, cydoalkenylalkyl, aryl, oraralkyl, any of 
which may be sufc>stituted with Z\ 7? and 7?\ 

Z^, 77 and Z^ are each independentiy hydrogen, alkyl, alkenyl, alkynyl, cydoalkyi, cydoalkyi alkyl, cy- 
50 doalkenyl, cycloalkenylalkyi, aryl, or aralkyi, or 2J and Z^ together are alkylene or alkenylene, completing a 3- 
to 8-membered saturated, unsaturated or aromatic ring together with the nitrogen atom to which they are at- 
tached; 

m is 1 or 2; and 
n is 0, 1, or 2. 
55 For compound I, rt is preferred that 

R is 
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with the su^onamide attached at position 1 or 2 and one of R\ and attached at position 5 or 6; 
one of R\ R2 and R^ is -NRW; 
R4 and R^ are alkyi; 

R^ and R^ are each independently hydrogen, alkyi, or -C(0)R^ wherein R^ is alkyl. 
15 Most preferred are compounds wherein one of R\ R^ and R^ is -NR^R® and the other two are hydrogen, 

-NR^R^ is attached at positron 5 and the sulfonamide is attached at position 1, R^ and R^ are methyl, and R^ 
and R^ are hydrogen, methyl, methylethyl, or acetyl. 

Listed below are definitions of terms used in this specification. These definitions apply to the terms as 
used throughout this specification, individually or as part of a not her group, unless otherwise limited in specific 
20 instances. 

The terms "alkyl" and "alkoxy"referto straight or branched chain hydrocart>on groups having 1 to 10cart)on 
atoms. The terms "lower alkyl" and 'lower alkoxy" refer to groups of 1 to 4 cart>on atonr^, which are preferred. 
The term "aryt" or *ar-" refers to phenyl, naphthyl, and biphenyl. 

The term "alkenyl" refers to straight or branched chain hydrocartxsn groupsof 2 to 10 carbon atoms having 
25 at least one double bond. Group)s of two to four cartx)n atoms are preferred. 

The term "alkynyl" refers to straight or branched chain groups of 2 to 10 cartxin atoms having at least one 
triple t>ond. Groups of two to four carbon atoms are preferred. 

The term "aikylene" refers to a straight chain bridge of 1 to 5 cart>on atoms connected by single bonds 
(e.g., -(CH2)m- wherein m is 1 to 5), which may be substituted with 1 to 3 lower alkyt groups. 
30 The term "alkenylene" refers to a straight chain bridge of 1 to 5 carbon atoms having one or two double 

bonds that is connected by single bonds (e.g., -CH=CH2-CH=CH-, -CHy- CH=CH-. -CH2-CH=CH-CH2-) which 
may be substituted with 1 to 3 lower alkyl groups. 

The terms "cydoaikyi" and "cycloaikenyl" refers to cydic hydrocart)on groups of 3 to 8 carbon atoms. 

The terms "halogen" and "halo" refers to fluorine, chlorine, bromine and k>dine. 
35 The compounds of formula I form salts which are also within the scope of this invention. Pharmaceutically 

acceptable (i.e., norvtoxic, physiologically acceptable) salts are preferred, although other salts are also useful, 
e.g . In isolating or purifying the compounds of this invention. 

The compounds of formula I may form salts with alkali metals such as sodium, potassium and lithium, with 
alkaline earth metals such as calcium and magnesium, with organic bases such as dicyclohexylamine, ben- 
40 zathine, N-methyl-D-glucamide and hydrabamine and with amino acids such as arginine, lysine and the lik . 
Such salts nnay be obtained by reacting compound I with the desired ion in a medium in which the salt precip- 
itates or in an aqueous medium followed by lyophilization. 

When the R^ to R^ sut>stituents comprise a basic moiety, such as amino or substituted amino, compound 
I may form salts with a variety of organic and inorganic acids. Such salts indude those formed with hydrochloric 
45 acid, hydrogen bromide, methanesulfonic acid, sulfuric ackS, acetic ackj, maletc ackj. benzenesulfonate, tol- 
uenesulfonate. and various other sulfonates, nitrates, phosphates, borates, acetates, tartrates, maleates, cit- 
rates, succinates, benzoates, ascorbates, salicylates, and the like. Such salts may be formed by reacting com- 
pound I in an equivalent amount of the acid in a medium in which the salt precipitates or in an aqueous medium 
followed by lyophilizatton. 

50 In addition, when the R^ to R* substituents comprise a basic moiety such as amino, zwitterions ("inn r 

salts") may be formed. 

Certain of the R^ to R^ substituents of compound I may contain asymmetric carbon atoms. Such com- 
pounds of formula I may exist, therefore, in enantiomeric and diasteromeric forms and in racemic mixtures 
thereof. All are within the scope of this invention. 
55 The compounds of formula I are antagonists of ET-1 , ET-2, and/or ET-3 and are useful in treatment of all 

endothelin-depend nt disorders. They are thus useful as antihypertensiv ag nts. By the administration of a 
composition having one (or a combination) of the comp unds of this invention, the blood pressur of a hyper- 
tensive mammalian (e.g.. hunrtan) host is reduced. 



4 



EP 0 558 258 A1 



The compounds of the present invention are also useful in the treatment of disorders related to renal, glo- 
merular, and mesangial cell function, including chronic renal faQure, glomerular injury, renal damage secondary 
to old age. nephrosclerosis (especially hypertensive nephrosclerosis), nephrotoxicity (including nephrotoxicity 
related to imaging and contrast agents), and the like. The compounds of this invention may also b useful in 
5 the treatment of disordere related to paracrin and ndocrine function. 

The compounds of th present invention are also useful in the treatment of ndotoxemia or endotoxin 
shock. 

The compounds of the present inventk>n are also useful as anti-ischemic agents for the treatment of, for 
example, heart, renal and cerebral ischemia and the like. 

10 In addition, the compounds of this invention may also be useful as anti-arrhythmic agents; anti-anginal 

agents; anti-f ibrillatory agents; anti-asthmatic agents; therapy for myocardial infarction; therapy for peripheral 
vascular disease (e.g., Raynaud's disease); anti-atherosclerotic agents; treatment of cardiac hypertrophy (e.g., 
hypertrophic cardiomyopathy); treatment of pulmonary hypertension; additives to cardbplegic solutions for 
cardiopulmonary bypasses; adjuncts to thrombolytic therapy; treatment of central nervous system vascular dis- 

15 orders; for example, as anti-stroke agents, anti-migraine agents, and therapy for subarachnoid hemorrhage; 
treatment of central nervous system behavioral disordere; including anti-diarrheal agents; regulation of cell 
growth; and treatment of hepatoxicity and sudden death. 

The compounds of this invention can also be formulated in combination with endothelin converting enzym 
(ECE) inhibitors, such as phosphoramidon; platelet activating factor (PAF) antagonists; angiotensin II (All) re- 

20 ceptor antagonists; renin inhibitore; angiotensin converting enzyme (ACE) inhibitore such as captopril. zofe- 
nopril, fosinopril. ceranapril, alacepril, enalapril. delapril. pentopril, quinapril, ramiprfl, lisinopril, and salts of such 
compounds; neutral endopeptidase (NEP) inhibitore; calcium channel blockers; potassium channel activatore; 
beta-adrenergic agents; antiarrhythmic agents; diuretics, such as chlorothiazide, hydrochlorothiazkJe, flume- 
thiazide, hydroflumethtazkle, bendroflumethiazide, methytchlorothiazide. trichloromethiazide, pdythiazide or 

25 benzothiazide as well as ethacrynk: acid, tricrynafen, chlorthalidone, furosemide, musolimine, bumetanide, 
triamterene, amiloride and spironolactone and salts of such compounds; thrombolytic agents such as tissu 
plasminogen actuator (tPA). recombinant tPA, streptokinase, urokinase, prourokinase, and anisoylated plas- 
minogen streptokinase activator complex (APSAC, Eminase, Beecham Laboratories). If formulated as a fixed 
dose, such combination products employ the compounds of this invention within the dosage range described 

30 below and the other pharmaceutically active agent within its approved dosage range. The compounds of this 
invention may also be formulated with or useful in conjunction with antifungal and immunosuppressive agents 
such as amphotericin B, cyclosporins and the like to counteract the glomerular contraction and nephrotoxicity 
secondary to such compounds. The compounds of this inventk>n may also be used in conjunction with henrio- 
dialysis, 

35 The compounds of the invention can be administered orally or parenterally to various mammalian species 

known to be subject to such maladies, e.g., hunr^ns, in an effective amount within the dosage range of at>out 
0.1 to about 100 mg/kg, preferably about 0.2 to about 50 nrtg/kg and more preferably atKHit 0.5 to at)out 25 
mg/kg (or from about 1 to at>out 2500 mg, preferably from about 5 to about 2000 mg) in single or 2 to 4 divided 
daily doses. 

40 The active substance can t>e utilized in a composition such as tablet, capsule, solution or suspension con- 

taining about 5 to at)out 500 nr>g per unit of dosage of a compound or mixture of compounds of formula I or in 
topical form for wound healing (0.01 to 5% by weight compound of formula 1, 1 to 5 treatments per day). They 
may be compounded in conventional matter with a physiologically acceptable vehicle or carrier, excipient, bind- 
er, preservative, stabilizer, flavor, etc., or with a topical carrier such as Plastibase (mineral oil gelled with poly- 
45 ethylene) as called for by accepted pharmaceutical practice. 

The compounds of the invention may also be administered topically to treat peripheral vascular diseases 
and as such may be formulated as a cream or ointment 

The compounds of formula I can also t>e formulated in compositions such as sterile solutions of suspen- 
sions for parenteral administration. At)out 0.1 to 500 milligrams of a compound of formula 1 is compounded with 
50 a physblogically acceptable vehicle, carrier, excipient, binder, preservative, stabilizer, etc., in a unit dosag 
form as called for by accepted pharmaceutical practice. The amount of active substance in these compositions 
or preparations is such that a suitable dosage in the range indicated is obtained. 

The compounds of the present invention may be prepared as follows. 

A sulfonyl hatide 

55 II R-SOzhal 

is coupled with an isoxazolamine 
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in an anhydrous organic solvent (e.g., pyridine) to form compound I. 

10 For compounds wherein any of to comprise reactive functionalities, the reactants may be treated 

with protecting agents prior to coupling. Suitable protecting agents and procedures for use thereof are generally 
known in the art. Exemplary protecting groups are benzyl, halocart>obenzyloxy, tosyl and the like for hydroxyl; 
cartxsbenzyloxy, halocart>obenzyloxy, acetyl, benzoyl and the like for amino. Such groups may then be re- 
moved from the resulting protected analogue of compound I by treatment with one or more deprotecting agents. 

15 Suitable deprotecting agents and procedures for use thereof are generally known in the art 

To form compound 1 wherein one or more of R^ to R^ is -NR^R® and R^ and/or R« is acyl, the associated 
nonacyt sulfonic acid 

IV R-SO3H 

is treated with water and an alkali metal hydroxide (e.g., sodium hydroxide) to form a sulfonic acid salt 

20 V R-SO3-M* 

wherein is a lithium, sodium or potassium ion. Salt V is treated with an acylating agent (e.g., acetic anhydr- 
ide) at about 90 to 110''C in either the acylating agent as soh^ent or in an anhydrous organic solvent (e.g., pyr- 
idine) to form a sulfonic acid salt of formula V wherein one or more Ri, R^ and R^ is -NR^R^ and at least one 
of R7 and R^ is acyl. Sulfonic acid salt V is then treated with a halosulfonic acid solution (e.g., chlorosulfonic 

25 acid) or with another chlorinating agent (e.g., phosphorus pentachloride, thionyl chloride) at about O^'C to 80*^0 
to form an acyl-sulfonic halide of formula II, which is coupled with isoxazolamine III as described at>ove to form 
compound I wherein at least one of R\ R^ and R^ is -NR^R^ and at least one of R^ and R® is acyl. 

Sut>stituted amines of formula I (e. g.. compounds having -NR^R^ wherein at least one of R^ and R^ is oth r 
than hydrogen) can be prepared from the associated free amine (wherein R^ and R® are hydrogen). The fre 

30 amine is treated with (1) a ketone or aldehyde (e.g., acetone), (2) a reducing agent (e.g., sodium cyanot>oro- 
hydride) or hydrogen gas (H2) and a catalyst (e.g., palladium on cart>on), and (3) an acid (e.g., acetic acid, hy- 
drochloric acid) in an organic solvent (e.g., methanol) to form the associated monoamine compound I (e.g.. 
Examples 18, 25 hereinafter). 

The nitrogen atom of the sulfonamide core may need to be protected during this process (see, e. g., Ex- 

35 ample 38). Suitable protecting groups are generally known in the art. The protecting group may be added by 
treating the free amine with the halide of the protecting group at about O^'C in the presence of a base (e. g., 
triethylamine). After additk)n of the R^ or R^ group as described above, the protecting group may be removed 
by treatment with an acid (e. g., triftuoroacetic acid) in an organic solvent (e. g., methylene chloride) at about 

40 Alternatively, the substituted amine may be prepared from the associated acyl compound (prepared as 

described above) by treatment with a reducing agent such as borane. 

Compounds of formula I having cyclized amine substituents (e. g., compounds wherein R^ and R^ together 
are alkylene or alkenylene) may be formed as follows. The associated free amine undergoes reductive amin- 
ation by treatment with an aldehyde or ketone halide (e. g., 4-chlorobutana)) in an organic solvent (e. g., me- 

45 thylene chloride) at about 20 to 30°C to form a compound of the formula 

VI 



50 




I 

halo 
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wherein "alk* is alkylene or alkenytene and "halo" is a hafogen atom. When the alk group is substituted with 
an oxo group at the cart>on adjacent to the amino group, an acid haJide ( . g., 4-bromobutyry1 chloride) is used 
instead of the aldehyd in the presence of a bas ( . g., pyridine). Compound VI is then cydized by treatment 
with a base (e. g., cesium cartx)nate) In an organic solvent (e. g., dimethylformamide) at atxaut 55 to 65''C to 
5 form compound I wherein and together are alkylene or alkenyl ne. 

Compounds of formula I having cydized amin sut>stituents may also be prepared by th following alter- 
native process. The associated free amine undergoes reductive aminatton by treatment with a diketone or di- 
aldehyde (e. g., glutaric dialdehyde) in the presence of an organic acki (e. g., acetic acid) in an organic solvent 
(e. g., dioxane), followed by a reducing agent (e. g.. sodium cyanot>orohydride) to form the cydized amine 
10 wherein R^ and R^ together are alkylene or alkenylene. 

The associated free amine (having -NR^R^ wherein R^ and R^ are both hydrogen) may also be condensed 
with a compound of the formula 

Vila R9N=C=0 

or a compound of the formula 

15 Vllb R9N=C=S 

wherein R^ in compounds Vila and Vllb is selected from subparagraph (f) in its foregoing definition (e. g., where- 
in compound Vllb Is phenyl isothtocyanate). This reactk>n can take place in the presence of a base (e. g., trie- 
thylamine) and a catalyst (e. g., dimethytaminopyridine) in an organic solvent (e. g., acetone) at about 60 to 
70*'C to form compound I wherein one of R^ to R« is -Z*-N{Ri^)-Z5NR9Rio. 

20 To form compound I wherein one or more of R^ to R^ is alkoxy, the associated hydroxy sulfonic acid IV 

may be treated with an alkylating agent (e.g., dimethylsulfete) and an alkali metal hydroxide (e.g., sodium hy- 
droxide) in an aqueous/organic solvent mixture (e.g., water/ethanol), followed by an ackj (e.g., hydrochloric 
acid). The resulting aikoxy sulfonic acid salt V may be used as described above to form compound t. 

For compounds wherein one of R^ to R^ comprises an add moiety, the associated ester (e. g., wherein R^ 

25 is -CO2R® or alkyi substituted with -CO^) is formed by coupling compounds II and III as described abov , 
followed by deesterifying with, for example, sodium hydroxide in an alcohol such as methanol at about 20 to 
aO'^C. 

Compounds wherein one of R^ to R^ comprises a hydroxyl moiety (e. g.. wherein R^ is hydroxyl or alkyl 
substituted with hydroxy! ) nr^y be prepared by reducing the associated cartx>xylic acid; for example, by treat- 
30 ment with borane in an organic solvent (e. g., tetrahydrofuran) at about 0 to 30°C. Alternatively, the associated 
ester may be treated with an organometailic reagent (e. g., methyl magnesium bromide) in an organic solv nt 
(e. g., tetrahydrofuran) with heating to reflux to form the hydroxy! compound. In a further alternative, the pro- 
tected hydroxyl formed by coupling of compounds II and III may be conventionally deprotected as described 
above. 

35 Compounds wherein one of R^ to R^ comprises an alkeny! moiety may be prepared by eliminating water 

from the associated hydroxyl compound; for example, by treatment with an acid (e. g., trifluoroacetic acid) in 
an organic solvent (e. g., methylene chloride) with heating to reflux. 

Compounds wherein one of R^ to R^ comprises a keto or aldehyde nrK)iety may be prepared from the as- 
sociated alcohol by treatment with an oxidizing agent (e. g., pyridinium chlorochromate) in an organic solvent 

40 (e. g., methylene chloride) at atx>ut 20 to 30°C. 

Such aldehydes may be reductively aminated to form disubstrtuted amines of compound I. For example, 
the aldehyde is treated with an acid (e. g.. acetk: acid), a disubstituted amine (e. g., dimethylamine) and a re- 
ducing agent (e. g., triacetoxyborohydride) in an organic solvent (e. g., tetrahydrofuran) to form a disubstituted 
amine of formula I. 

45 The invention will now be further described by the following working examples, which are preferred em- 

bodiments of the invention. In the following structures, "Ac" stands for acetyl, "Me" for methyl. These examples 
are meant to be illustrative rather than limiting. 

Example 1 

50 

5-(Dlnnethyl amino)- N-(3,4-dlmethyl-5-isoxazolyl)-1-naphthalene8ulfonamlde 
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A solution of dansyl chloride (2.07 g, 7.67 mmol) in pyridine (10 mL) was added dropwise to a solution of 
3,4-dinnethy1-5-isoxa2olamine (1.65 g. 14.7 mnriol) in pyridine (5 mL). The reaction mixture was heated at eo^C 
overnight After cooling to room temperature, the reaction mixture was added dropwise to water (100 mL) and 
the suspension was stirred overnight, forming a yellowish-brown gum. The water was decant d. and the gum 
5 was dissotv d in ether (50 mL) and extracted with water (50 mL). The eth r layer was evaporated to leave a 
fluffy yellow solid that was dried under vacuum to yield 1 .41 g (55%). Th product was passed through a column 
of silica using 15% ethyl acetate/met hylene chloride as the solvent Fractions containing product were com- 
bined and evaporated to provide 0.84 g of Example 1 as an amorphous yellow solid. 
Melting point: 126.2 to 129.8*'C. 

10 

Example 2 

N-[5-[[(3,4-0lmethyl-5-i8oxazotyl)amino]8ulfonyl]-1-naphthalenyl]acetamlde 



A. S-Amlno-l-naphthalenesulfonlc acid, sodium salt 

To a suspension of 5-amino-1-naphthalenesulfonic acid (12 g, 54 mnrwl) in water (130 mL) was added 5 
25 N sodium hydroxide (11 mL). After 5 minutes, the water was renrK)ved in vacuo and the residue washed with 
toluene (20 mL) to yield 13.0 g (98%) of compound A. 

B. 5-(Acetylafnlno)-1-naphthalenesulfonlc acid, sodium salt 

30 Acetic anhydride (50 mL) was added to compound A (1 3.0 g. 53.0 mmol), and the suspension was heated 

at lOO^'C for 1 .5 hours. After cooling to room temperature, the product was vacuum-filtered, washed with etha- 
nol (100 mL), and dried under vacuum to yield 14.8 g (97%) of compound B, which was then further dried in 
a vacuum oven (40*'C). 

35 C. N-[5-(Chlorosulf6nyl)-1-naphthalenyl]acetamlde 

A solution of compound B (2.67 g, 9.29 mmol) in chlorosulfonic acid (12 mL) was stirred at room temper- 
ature for 2.5 hours. The reaction mbcture was dropped very slowly into crushed ice (1 50 mL) and the suspension 
was stirred until the ice melted, leaving a fine precipitate which was vacuum-filtered and dried to yield 2.63 g 
40 (1 00%) of compound C. 

D. N-[5-[[(3,4-Dlmethyt-5-lsoxazolyl)amlno]sulfonyl]-1-naphthalenyl]acetamlde 

To a solution of 3,4-dimethy!-5-isoxazolamine (1.21 g, 10.8 mmol) in pyridine (7 mL) was added a solution 
45 of compound C (1.51 g, 5.32 mmol) in pyridine (13 mL), dropwise over a 10 minute period. The reaction mixture 
was heated at 70*C for 2 houre. After cooling to room temperature, most of the pyridine was removed in vacuo 
and the residue was diluted to 50 mL with water. Upon acidification to pM 3 with 6 N hydrochloric acid, a pre- 
cipitate formed which was vacuum-filtered and dried to yield 0.36 g (19%) of Example 2. Recrystallization of 
0.19 g from ethanol/water afforded 0.12 g of brown crystals. 
50 Melting point 21 6.3 to 222.0X. 



IS 



20 




55 
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Exampl 3 

5-Afnino-N-(3,4-dlmethyl-5-isoxazolyl)-1-naphthal6nesulfonamide 



10 




A solution of Example 2 (0.188 g, 0.523 mmol) in 5 N sodium hydroxide (2 mL) and methanol (1 mL) was 
heated at 70*^0 overnight After cooling to room temperature, the reaction mixture was acidified to pH 3 with 
1 N hydrochloric acid, forming a precipitate which was filtered and dried in vacuo to yield 0.14 g (84%). Re- 
15 crystallization from ethand/water afforded dark orange crystals (0.084 g. 51 %). 
Melting point 121.5 to 127.0<'C. 

Example 4 

20 N-[6-Q(3,4-dlmethyl-5-l80xazoiyl)amino]8ulf6nyl]-1-naphthalenyl]acetamide 



25 




AcHN 



A. Sodium 5-amlno-2-naphthalene8ulfonate 

30 

To a suspension of 5-amino-2-naphthalene sulfonic add (25 g, 0.11 mol) in water (300 mL) was added 5 
N sodium hydroxide (23 mL). After the solution stirred 5 minutes, the water was removed in vacuo , and th 
residue was washed with toluene (50 mL) and dried under vacuum to yield 27.9 g (100 %) of compound A. 

35 B. Sodium 5-acetylamino-2-naphthalenesulf6nate 

A suspension of compound A (14.6 g, 59.6 mmol) in acetic anhydride (80 mL) was heated at 100 ''C for 3 
hours. After coding to room temperature the mixture was vacuunrv filtered and the solid was washed with etha- 
nd. The solid was stirred In ethand (100 mL) for 5 minutes, re-filtered and dried to yield 1 5.7 g (92 %) of conrv 
40 pound B. 

C. 5-Acetylamlno-2-naphthalene8ulfonyl chloride 

In a large mortar were ground compound B (7.00 g, 24.4 mnxjl) and phosphorus pentachloride (10.1 g. 
45 48.7 mmol) to form a thick, brawn bubbling liquid. This mixture was allowed to sitfor 1 5 minutes and then ground 
with crushed ice (400 g). After the ice melted, the resulting fine powdery precipitate was vacuunvf iltered and 
extracted in a Soxhiet extractor with ethyl acetate for 3 hours. Concentration of the ethyl acetate solution yield- 
ed 6.39 g (92 %) of compound C. 

so D. N-[6-[I(3,4-dlmethyt-5-l80xazolyl)-aminol8ulf6nyl]-1-naphtha!enyl]acetamide 

To a solution of 3.4-dimethyl-5-isoxazolamine (1.74 g. 15.5 mmd) in pyridine (8 mL) was added compound 
C (4.02 g, 14.2 mmd) all at once with stirring. The reaction mixture turned brown and was allowed to stir over- 
night at room temperature and then at 75 **C for 1 hour. The product was precipitated by adjusting the reaction 
55 mixture to pH 3 with 6 N hydrochloric acid and collected by vacuum filtration to yield 2.36 g (47 %) of the titl 
compound in crude form. This material was recrystallized from et hand/chloroform to yield 0.263 g (5%) of Ex- 
ample 4 as a pink powder. 
Melting point 210.5-212.0 *»C. 
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Analysis for CUH17N3O4 O.3I H2O 




Calc'd: 


C. 55.95: 


H, 4.87; 


N. 11.51; 


S. 8.78. 


5 


Foynd: 


C, 55.95; 


H. 4.68; 


N. 11.41; 


S, 8.71. 



Example 5 

10 5-Afnlno-N-(3,4-dlinethyl-5-isoxazolyl)-2-naphthalen68ulf6nafnide 



15 




20 A stirred solution of Example 4 (1.38 g. 3.78 mmol), sodium hydroxide (5 N, 4.5 mL), water (1.5 mL), and 

methanol (1 mL) was heated at 60 **C overnight. After cooling to room temperature, the reaction mixture was 
diluted up to 40 mL with water and acidified to pH 3 with 6 N hydrochloric acid to afford a brown precipitate. 
Upon stirring, the solid became a powder which was then vacuum fDtered and dried. Recrystallization from 
toluene afforded 0.113 g (9 %) of pure Example 5 as a yellow powder. 

25 Melting point 152.5 - 153.8 ^'C. 





Analysis for CisHisNaOaS 




Calc'd: 


C. 56.77; 


H. 4.76; 


N, 13.24; 


S, 10.10. 


30 


Found: 


C, 56.93; 


H. 4.75; 


N. 13.12; 


S, 10.18. 



Example 6 

N-[4-[[(3,4-Dlmethyl-5-l80xazoiyi)amlno]8ulfonyq-1-naphthalenyl]acetamlde 



40 




A. 4-Acetylamlno-1-naphthal6ne8ulfonyl chloride 

In a large mortar, sodium 4-acetylamino-1-naphthalen6sulfonate (3.00 g, 10.4 mn>ol) was ground with 
phosphorus pentachloride (3.80 g, 1 8.2 mmol) to form a bubbling paste which soon became dry. After standing 
for 1 hour at room temperature, the mixture was added to crushed ice (150 mL). After the ice mixture was 
ground in the mortar, it was stirred until the ice melted, leaving a pink, powdery precipitate which was vacuunn- 
filtered and dried to yield 1.07 g (36 %) of compound A. 

B. N-[4-[[(3,4-Dimethyl-5-i80xazoiyl)amino]8ulfonyl]-1-naphthalenyl]acetamlde 

To a solution of 3,4-dimethyl-5-isoxazolamine (0.21 7 g, 1 .94 mmol) in pyridine (2 mL) was added compound 
A (0.503 g. 1.77 mnral). The reaction mixture turned brown and warmed slightly. After stirring 4.5 houre, the 
mixture was added dropwise to water (30 mL) to form a whit precipitate, which was removed by vacuum fil- 
tration. The filtrate was acidified to pH 3 with 6 N hydrochloric acid and the precipitate was collected and dried 



10 
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(0.216 g. 33 %). RecrystaJlization of the solid from ethanol/water yi Ided 0.12 g (18%) of ExampI 6 as dark 
red crystals. 

Melting point 199.3 - 205.5 **C. 



5 


Analysis for Ci7H,7N3O4S.0.2 HjO 




Calc'd: . 


C. 56.24; 


H.4.83; 


N, 11.57; 


S, 8.83. 




Found: 


C. 56.42; 


H. 4.60; 


N. 11.39; 


S. 8.96. 



10 

Example 7 

N-[6-[[(3,4-Dtmethyl-5-isoxazolyl)ainlno]sulfohyt]-2-naphthalenyl]acetainide 

15 



A. Sodium 6-amlno-2-naphthal6ne8ulfonate 



To a stirred suspension of 6-amino-2-naphthalenesulfonic acid (3.01 g. 13.5 mmol) in methanol (100 mL) 
was added 5 N sodium hydroxide (2.7 mL). The reaction mixture was stirred for 5 minutes, the methanol was 
rennoved in vacuo and the residue dried to yield 2.44 g (74 %) of compound A. 

B. Sodium S-acetylamlno-2-naphthalenesulf6nate 

A suspension of compound A (2.44 g. 9.95 mmol) in acetic anhydride (15 mL) was heated at 100 **C for 1 
hour. The product was vacuum-filtered, washed with ethanol (100 mL) and dried to yield compound B (2.52 
g. 88 %). 

C. 6-Acetylamino-2-naphthalenesulfonyl chloride 

Chlorosulfonic acid (7 mL) was added to compound B (2.41 g, 8.39 mmol), and the dark brown solution 
was allowed to stand at room temperature for 2.5 hours. The reaction mixture was then added dropwise to 
crushed ice (100 mL) and stirred until the ice melt^. The precipitate was vacuum-filtered, washed with water, 
and dried to afford 2.38 g (100 %) of compound C. 

D. N-[6-(I(3ADImethyl-5-l80xazolyl)-amlno]8ulfonyl]-2-naphthalenyl]acetamlde 



Asolution of compound C (2.36 g, 8.32 mmol) in pyridine (20 mL) was added dropwise to a stirred solution 
of 3.4-dimethyl-5-isoxazolamine (1.91 g, 17.0 mmol) in pyridine (5 mL). and the reactk)n mixture was heated 
at 70 ''C for 4 hours. After cooling to room temperature, the mixture was added dropwise to water (100 mL) 
and the aqueous sdutton was acidified to pH 3 with 6 N hydrochloric acid, forming a sandy brown precipitate 
which was vacuunvf iltered and dried. Recrystallization from met hand/water afforded pure Example 7 as fin . 
tan crystals (0.342 g. 11 %). 
Melting point: 206.2 - 207.0 *C. 





Analysis for C17H17N3O4S O.1 5 H2O 




Calc'd: 


C, 56.39; 


H, 4.82; 


N, 11.60; 


S. 8.85. 


55 


Found: 


C. 56.57; 


H. 4.60; 


N. 11.42; 


S, 9.04. 



11 



EP 0 558 258 A1 

Example 8 

6-Aminc>-N-(3,4-<lim thyl-5-isoxazoly1)-2-naphthalene8ulf6namide 



A stirred solution of Example 7 (0.216 g. 0.601 mmol) in 5 N sodium hydroxide (1 .4 mL) and methanol (1 
mL) was heated at 70 ''C overnight After the reaction mixture cooled to room temperature, the pH was brought 
to about 2 to 3 with hydrochloric acid (1 N). The pale pink precipitate that formed was filtered and dried in vacuo 
15 to yield 0.174 g (91 %). Recry stall ization firom ethanol/water afforded 0.145 g (71 %) of Example 8 as small 
beige crystals. 

Melting point 174.5 - 176.0 °C. 





Analysis for C16H15N3O3S O.1 7 H2O 


20 


Calc'd: 


C, 56.22; 


H. 4.83; 


N. 13.11; 


S, 10.01. 




Found: 


C. 56.32; 


H. 4.65; 


N. 13.02; 


S. 9.88. 



10 



Example 9 

4-Amlno-N-(3,4-dlmethyl-5-l80xazolyl)-1-napthalene8ulfonamide 



30 




A mbcture of Example 6 (200 nr>g. 0.557 mmol) and 5 N sodium hydroxide (1 mL) was heated at 70°C for 
2 hours. After cooling, the reaction was acidified with 6 N hydrochloric acid to pH 2. The precipitate was col- 
lected by filtration, washed with water (2x2 mL) and dried. 

The crude material was suspended in toluene (about 10 mL) and brought to a boil. Ethanol was added to 
the t>oiling mbcture to effect solubilization. Continued boiling resulted in the formation of a small amount of a 
purple precipitate. The precipitate was removed by hot filtration and the filtrate was immediately cooled in ice. 
The solid product which formed was collected by filtration, washed with toluene and dried. This material was 
triturated with ether (5 mL) and washed with ether (2x2 mL) and dried to yield pure Example 9 (52 mg, 29%) 
as a tan powder. 
Melting point 152.0-154.0**C; 





Analysis for C16H15N3O3S O.20 H2O 




Calc'd: 


C. 56.13; 


H.4.84; 


N. 13.09. 


so 












Found : 


C. 56.15; 


H, 4.53; 


N. 12.85. 



55 
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Example 10 

5-Dlmethy1amino-N-(4,S-dlmethyl-3-ls xaz Iyl)-1-napthal6nesulf6nafnlde 



5 




10 

To a solution of 4,5-dimethyl-3-isoxazolamine (1 35 mg, 1 .20 mmol) in pyridine (2 mL) was added 5-dlme- 
thy1amlno-1-naphthalenesulfony1 chloride (270 nng, 1.00 mmol) in one portion. After stirring for 2 hours, the 
reaction was added to water (20 mL) dropwise. The mixture was brought to pH 8.5 with 2 N sodium hydroxide. 
The mixture was filtered through Celite® and the filtrate was then brought to pH 4. The resultant gum was 
IS stirred for 1 hour and the precipitate was collected by filtration, washed with water (3x10 mL) and dried in 
vacuo . The yellowish powder (252.9 nng) was recrystallized from 95% ethanol (afc>out 2 mL) after a hot filtration 
step. The crystalline material was collected, rinsed with cold ethanol (1 mL) and dried to yield 250 mg (72%) 
of Example 10 as light green crystals. 
Melting point 190.5-192.0*»C. 



25 



Analysis for CitHisNsOsS 


Calc'd: 
Found: 


C. 59.11; 
C. 59.15; 


H. 5.54; 
H. 5.50; 


N. 12.17; 
N. 12.08; 


S, 9.28. 
S. 9.38. 



Example 11 

'^[^[[(4,5-dlmethyl-3-l8oxazolyl)amlno]8u!fonyl]-1-naphthalenyl]acetamide 




To a solution of 4,5-dimethyl-3-lsoxazolamine (123 mg. 1.10 mmol) in pyridine (1 mL) was added 5-acet- 
ylamino-1-naphthalenesulfbnyl chloride (284 mg. 1 ,00 mmo\) in one portion. The reaction was stirred for 1 hour 
and was then added dropwise to water (20 mL). The pH of the solution was adjusted to 7.5 with 2 N sodium 
hydroxide. A small amount of a precipitate was removed by filtration. The filtrate was brought to pH 2.5 with 6 
N hydrochloric acid. The brown precipitate was collected by filtration, washed with water (2x10 mL) and dried. 
This material (239 mg) was recrystallized from ethanol/water to yield Example 11 (139 mg, 39%) as a brown 
crystals. 

Melting point 225.0-226.0<'C. 



Analysis for C17H17N3O4S 


Calc'd: 
Found: 


C. 56.81; 
C. 56.63; 


H. 4.77; 
H. 4.61; 


N, 11.69; 
N. 11.50; 


S. 8.92. 
S. 9.14. 



55 
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Example 12 

N-[5-[[(3,4^dlmethyl-5-i8 xazoiy1)amlno]sulf nyl]-2-naphthalenyl]acetamide 




A. S-Amlno-l-napthalenesulfonic acid, sodium salt 

To a suspension of 6-amino-1-napthalene-sulfbnic acid (10.0 g, 44.8 mmol) in water (10 mL) was added 
5 N sodium hydroxide (9 mL, 45 mnrK)l). The mixture was warmed to effect complete solution, and then the 
solvent was removed in vacuo to provide compound A as a white solid (11 .3 g). 

B. 6-Ac6tylamlno-1-naphthalene8ulfonlc acid, sodium salt 

Compound A (10.0 g, 40.8 mmol) was suspended in acetic anhydride (100 mL). The mixture was heated 
at 95*^0 for 4 hours, cooled to room temperature and concentrated in vacuo to provide 11.2 g of compound B 
as a white powder. 

C. 6-Acetyfamlno-1-naphthalenesulfonyl chloride 

A solution of compound B (1 .00 g, 3.48 mmol) in chlorosulfonic acid (5.0 mL, 75.2 mmol) was stirred at 
room temperature under argon for 2.5 hours. The reaction was then added dropwise to about 400 mL of crushed 
ice, and the mixture was allowed to stir until all of the ice nrwited. Afine precipitate formed which was vacuum- 
filtered, washed with copious amounts of water (400 mL), and dried to yield compound C (0.850 g, 86 %). 

D. N-[5-[[(3,4-dimethyl-5-l8oxazolyl)amlno]-8u!f6nyl]-2-naphthalenyl]acetamide 

A solution of compound C (0.700 g, 2.47 mmol) in pyridine (3 mL) was added dropwise to a solution of 3,4- 
dimethyl-5-isoxa2olamine (0.358 g, 3.19 mmol) and dimethylaminopyridine (0.057 g, 0.467 mmol) in pyridin 
(3 mL). The reaction was heated at 70 *'C for 6 hours, t hen cooled to room temperature. The solution was added 
dropwise to water (100 mL) and upon acidification to pH 3 with 6 N hydrochloric acid a white solid precipitated 
which was collected by filtration and dried to a solid (0.713 g, 80 %). Recrystallization of 0.200 g of the solid 
from met hand/water afforded Example 12 as light brown crystals (0.140 g, 56 %). 
Melting point 232.2 - 235.5 °C (decomp.). 



Analysis for C17H17N3O4S O.OI H2O 


Calc'd: 
Found: 


C. 56.79; 
C, 56.77; 


H, 4.77; 
H, 4.65; 


N, 11.69; 
N. 11.71; 


S, 8.92. 
S, 9.05. 
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Example 13 



N-[8-[[(3,4-<ilmethyl-5*l oxazoly1)afnin Jsulf 



nyl]-2-naphthalenyqacetaniide 



HjC 




10 



15 



20 



25 



30 



35 



40 



45 



A. Sodium Z-amlno-l-naphthalenesulfonate 

To a suspension of 7-amino-1-napthalenesulfonic acid (10.0 g, 44.8 mmol) in water (10 mL) was added 
sodium hydroxide (5 9 mU 45 mmol). The resultant solution was concentrated in vacuo to yield compound 
A as a solid (11.0 g). 

B. Sodium 7-acetylamlno-1-naphthalene8ulf6nate 

A portion of compound A (10.0 g, 40.8 mmol) was suspended in acetic anhydride (125 mL). This mixture 
was heated at QS^'C for 6 hours, cooled and concentrated in vacuo to provide compound B as a tan powder 
(11.8 g. 100%). 

C. 7-Acetylamlno-1-naphthalenesulfonyl chloride 

Compound B (1.00 g, 3.48 mmol) was added in portions to chlorosulfonic acid (3 mL) held at 0*'C. The mix- 
ture was brought to room temperature and stirred for 1 hour. The reaction was carefully added to crushed ice 
(30 g). The mixture was stirred until the ice had melted and then the precipitate was collected by filtration, 
washed with water (4x15 mL) and dried in vacuo to yield 893 mg (90%) of compound C. 

D. N-[8-[[(3,4-dlmethyl-5-l8oxazolyi)amlno]8ulfonyl]-2-naphthaienyl]acetamlde 

To a solution of 3,4-dimethyl-5-isoxazolamin6 (206 mg, 1 .83 mmol) and 4-dimethylaminopyridine (35 mg) 
in pyridine (2 mL) was added compound C (400 mg, 1 .41 mmd). The mixture was heated to 75''C for 5 hours. 
The reaction mixture was cooled to room temperature, poured into water (30 mL) and brought to pH 1.5 with 
6 N hydrochloric acid. The sticky mixture was stirred for 2 days. The resultant precipitate was collected by fil- 
tration, washed with water (3x10 mL) and dried in vacuo . Recrystallization of this oiaterial from ethanol/water 
yielded Example 13 (319 mg. 63% yield) as tan crystals. 
Melting point 140.0-1 43. O^'C. 

Example 14 

N-[7-[[(3,4-dlmethyl-5-l80xazolyt)amino]sulfonyt]-2-naphthalenyl]acetamide 



A. Sodium 7-acetylamlno-2-naphthalene8ulf6nate 

Sodium 7-amino-2-naphthalenesulf6nate (13.2 g. containing 24% sodium chlorid and 10% water, 40.8 
mmol) was suspended in acetic anhydride (100 mL). This mixture was heated at 95''C for 4 hours, cooled and 
concentrated in vacuo to provide compound A as a tan powder (13.4 g, 90%). 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



B. 7-Acetylafnino-2-naphthal n sulf nyl chl ride 

Compound A (1.33 g, contains 25% sodium chtoride, 3.48 mmol) was added in portbns to chlorosu^onic 
acid (3 mL) held at 0*^0. The mixture was brought to room t mperature and stirred for 4 hours. The reaction 
was carefully added to crushed ice (30 g). The mixture was stirred until th ice had melted and then the pre- 
cipitate was collected by filtration, washed with water (4 x 15 mL) and dried in vacuo to yield 651 mg (66%) of 
compound B. 

C. N-[7-[[(3,4-dlmethy1-5-lsoxazoly1)amlno]sulfonyl]-2-naphthalenyl]acetamlde 

To a solution of 3.4-drmethyl-5-isoxazolamine (206 mg, 1.83 mmol) and 4-dimethylaminopyridine (35 mg) 
In pyridine (2 mL) was added compound B (400 mg. 1 .41 mmol). The mbcture was heated to 75*^0 for 4 hours. 
The reaction mixture was cooled to room temperature, poured into water (30 mL) and brought to pH 1.5 with 
6 N hydrochloric acid. The sticky mixture was stirred for 17 h. The resultant precipitate was collected by filtra- 
tion, washed with water (3x10 mL) and dried in vacuo . Recrystalllzation of this material from ethanolAwat r 
yielded Example 14 (324 mg, 64% yield) as tan crystals. 
Melting point 191.5-193.5''C (decomp). 

Example IS 

N-[7-[[(3,4^dimethyl-5-lsoxazolyl)amlno]sulfonyl]-1-naphthalenyl]acetannlde 



A. Sodium 8-acetylamino-2-naphthalene8ulfdnate 

To a suspension of &-amino-2-napthalene-sulfbnic acid (lO.Og, 44.8 mnr>ol) in water (250 mL) was added 
sodium hydroxide (5 9 mL, 45 mnrK>l). The resultant solution was concentrated in vacuo . A portion of this 
material (10 g, 40.8 mmol) was then suspended in acetic anhydride (100 mL) and was then heated at 95''C 
for 6 hours, cooled and concentrated in vacuo to provide a solid. This solid was taken up In water (100 mL) 
and heated at 55*^0 for 2 days and then at 85''C for 2 hours. The solution was then concentrated in vacuo to 
yield compound A as a solid (12.0 g). 

B. 8-Acetylafnlno-2-naphthalenesulfonyl chloride 

Compound A (4.00 g. 13.9 mmol) was added in portions to chlorosulfbnic acid (12 mL) held at O^'C. The 
mixture was brought to room temperature and stirred for 5 hours. The reaction was carefully added to crushed 
ice (1 50 g). The mbcture was stirred until the ice had melted and then the precipitate was collected by f iltratron, 
washed with water (3 x 20 mL) and dried in vacuo to yield 2.91 g (74%) of compound B. 

C. N-[7-[[(3,4-dlmethyl-5-i80xazotyl)amlno]8ulfonyl]-1-naphthalenyl]acetamlde 

To a solution of 3,4-dimethy1-5-isoxazolamlne (408 mg, 1.83 mmol) and 4-dimethylaminopyridine (68 mg) 
in pyridine (5 mL) was added compound B (800 mg, 2.80 mnrtd). The mixture was heated to 75°C for 4 hours. 
The reaction mixture was cooled to room temperature, poured into water (30 mL) and brought to pH 1.5 with 
6 N hydrochloric acid. The sticky mixture was stirred for 17 hours. The resultant precipitate was collected by 
fntratk)n, washed with water (3 x 10 mL) and dried in vacuo . Recrystallization of this material from ethanol/water 
yielded Example 15 (847 mg, 84% yield). 
Melting point 1 33.0-1 34.0*»C. 
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ExampI 16 

N-(3,4-Dlmethy1-5-i8 xazolyl)-5-fnethoxy-1-naphthalene8ulfonafnide 

5 




A. 5-Methoxy-1-naphthalene8ulfonlc acid, sodium salt 

A solution of the sodium salt of 5-hydroxy-1-naphthalenesulfonic acid (10 g, 40.6 mmot), dimethylsulfate 
IS (3.7 mU 40-6 mmol) and 4 N sodium hydroxide (10.1 mU 40.6 mmol) in 20 mLof 1:1 watenethanol was ref luxed 
overnight, cooled, acidified with concentrated hydrochloric acid and evaporated. The grey metallic solid was 
washed with ether to afford 12.4 g (greater than 100%) of impure compound A as a grey solid. 

B. 5-Methoxy-1-naphthalen6Sulfonyl chloride 

20 

A mixture of the crude compound A (4.2 g, 1 6.1 mmol) and phosphorus pentachloride (6.73 g, 32.3 mmol) 
was heated at 70°C with stirring for 2 hours, during which time the solids liquefied to a grey-green gum. Ice 
water was added to the mixture and the grey-green solid was filtered, washed with water, and taken up in di- 
chloromethane. and the solution was dried (magnesium sulfate) and evaporated to afford compound B as a 
25 grey-green gum that crystallized on standing. 

C. N-(3,4-Dlmdthyl-5-lsoxazotyl)-5-methoxy-1-naphthalenesutfonamlde 

A solution of compound B (1.4 g, 5.5 mmol), 3.4-dtmethyl-5-isoxazolamine (0.74 g, 6.59 mmol) and dime- 
30 thylaminopyridine (0.17 g, 1.37 mmol) in 5 mLof pyridine was heated at 75^*0 for 2 hours and poured onto ic . 
The solution was acidified with concentrated hydrochloric acid and the resulting brown solid was filtered, rins d 
with water and dissolved in saturated sodium bicart>onate (150 mL). Celite® was added, the suspension was 
filtered and the filtrate was acidified with concentrated hydrochloric acid. The resulting tan solid was filtered, 
rinsed with water and dried under vacuum to afford 1.10 g of tan solid. Chromatography on silica with 3% me- 
35 thanol/methylene chloride afforded 0.29 g of Example 16 (16%) as a tan solid. 
Melting point 72-75*'C. 

^3CNMR(CDCl3)6.38. 10.73. 55.75, 105.10, 107.62. 116.02. 123.37, 126.57. 129.10. 129.30. 129.42, 130.51. 
133.82. 154.40. 155.94, 161.79 ppm. 

40 Example 17 

N-(3,4-Olmethyl-5-l80xazolyl)-1-napthalene8ulfonamide 



45 




50 To a 0*'C solution of 3,4-dimethyt-5-isoxazolamine (1.19 g, 10.6 mmol) in pyridine (5 mL) was added 1- 

napthalenesulfbnyl chloride (2.00 g. 8.82 mnnol) in one portion. The reaction was allowed to come to room tenv 
perature. A precipitate soon formed. The reaction was stirred for 2 hours and was then added dropwise to water 
(50 mL). The pH was adjusted to 8 with 2 N sodium hydroxide and the mixture was stirred for 30 minutes. A 
thick gum was present. The solution was decanted firom the gum. The gum was rinsed with water and the com- 

55 bined d cantatas were brought to pH 2 with 6 N hydrochloric acid and were stirred overnight, affording a dear, 
glassy solid. After decanting the solv nt, the glassy solid was dried in vacuo . Th gum from above was stirred 
with methanol (about 4 mL), causing a solid to form. The mixture was dfluted with water (75 mL). brought to 
pH 2 with 6 N hydrochloric acid and stirred overnight, depositing a solid that was collected, washed with water 
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(2 X 20 mL) and similarly dried. Ttiis solid and the dri d glassy solid were combined with 1 N sodium hydroxide 
(20 mL). After stirring the mixture for 40 minutes, the predpitat was removed by filtration and the f iitrat was 
brought to pH 2. The pal red precipitate was collect d by filtration, rinsed with water (2x5 mL), and dried to 
yield a solid. Chromatography (flash, silica, 25 mm dia, 30% ethyl acetate/met hylene chloride) yielded Example 
17 as a white foam (700 mg, 26%). 
Melting point 54.0-57.5°C. 



Analysis for Ci5Ht4N2O3S 0.02 H2O 


Catc'd: 
Found: 


C, 59.52; 
C, 59.64; 


H, 4.67; 
H, 4.91; 


N, 9.25; 
N,9.13; 


S, 10.59. 
S, 10.27. 



Example 18 

5-[(1-Methylethyl)amlno}-N-(3,4-dinDethyl-5-l80xazolyl)-1-naphthalene8ulfonamide 




To a solution of Example 3 (0.1 50 g, 0.473 mmol) In 10 mLof methanol, was added acetone (0.035 g, 0.473 
mmol). The resulting dear yellow solution was stirred for 45 minutes. Sodium cyanoborohydride (0.058 g, 0.95 
mmol) and acetic acid (0.172 g, 2.85 mnrKDl) were added and the mixture was stirred overnight at room tenrv 
perature. The reaction mixture was concentrated in vacuo , taken up in 20 mL of water and extracted with ethyl 
acetate (3 x 30 mL). The combined organic layers were washed with brine (1 x 35 mL), dried (magnesium sul- 
fate) and concentrated in vacuo to give 0.21 g of a yellow solid. This material was chromatographed (50 g Merck 
silica gel) using ethyl acetate :hexanes (1:1) as the eluant to gh^e 0.101 g (60%) of Example 18 as a yellow 
solid. 

Melting point: 156*' - 159°C. 
Example 19 

N-[5-[[(3,4-Dimethyl-5-l80xazolyl)am!no]8ulfonyl]-1-naphtha]enyl]-2-methy!propanamlde 




Isobutyryl chloride (0.144 mL. 1.38 mmol) was added dropwise to a solution of Example 3 (0.350 g, 1.10 
mmol) in pyridine (1 mL) and acetone (7 mL). The mixture was stirred for 2.5 hours and the acetone was re- 
nrK)ved under vacuum to leave a thick brown residue, which was added dropwise to half-saturated sodium hy- 
drogen cart>onate (30 mL). The pH of the resulting mixture was adjusted to 8 - 8.5 with saturated sodium hy- 
drogen carbonate. The crude product was precipitated by acidifying the solution to pH 1 .5 with 6 N hydrochloric 
acid, f Qtered and dried. Recrystallization from methanol/water afforded 51 % of a solid. 
MelUng point 177.1 - 180.2 **C. 
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Analysis for C19H21N3O4S. 




Calc'd: 


C, 58.90; 


H. 5.46; 


N. 10.85; 


S, 8.27. 


5 


Found: 


C, 58.97; 


H, 5.24; 


N, 10.83; 


S, 8.10. 



Example 20 

10 5-Chloro-N-(3,4-dlmethyl-5-lsoxazolyl)-1-naphthaJene8ulfonamld6 



15 



0=S— H 



H^C CH, 



20 



25 



35 



40 



45 



To a suspension of 5-chloronaphthalene sutfonylchloride (0.5 g, 1 .9 mnnol) in 10 mL of dry pyridine under 
argon, was added 5-amino-3,4-dimethylisoxazole (0.256 g. 2.28 mmol) and dimethylaminopyridine (50 mg, 
10% w/w). The solution was stirred overnight and was heated at 60**C for 6 hours. After cooling to room tenv 
perature, the mixture was poured into 30 mL of water, acidified with 6 N hydrochloric acid to pH 2-3 and ex- 
tracted with ethyl acetate (3 x 50 mL). The combined organic extracts were washed with brine, dried (magne- 
sium sulfate) and concentrated under vacuum to give 0.61 g of brown gum. Flash chronnatography (silica g I,) 
with 2:1 ethyl acetate: hexanes gave 0.27 g (81 %) of Example 20 as a white solid. 
Melting point 155-158^C. 



30 


Analysis for C16H13CIN2O3S 




Calc'd: 


C. 53.49; 


H, 3.89; 


N, 8.32; 


S, 9.52; 


CI. 10.53 




Found: 


C. 53.92; 


H, 3,76; 


N. 8.18; 


S, 9.11; 


CI. 10.37 



Example 21 

N-(3,4-Dlmethyl-5-lsoxazolyl)-5-[(phenylmethyl)amlno}-1-naphthl6nesulf6namlde 




O 

n 

OeS-N- 

cH,-iai 



1H,C^^CH, 



50 



55 



To a solution of Example 3 (0.26 g, 0.84 mmol) in 10 mL of methanol was added benzaldehyde (0.13 g. 
1.25 mnrK>l) and sodium cyanoborohydride (0.10g, 1.67 mmol). The solution was stirred 15 minutes, acetic acid 
(0.29 mU 5.00 mrnol) was added and the solution was stirred overnight. Additional portions of benzaldehyde 
(0.026 g). sodium cyanoborohydride (0.021 g) and acetic acid (0.06 mL) were added and the mixture was stirred 
for 4 houra. The mixture was concentrated, suspended in 30 mL of water and extracted with 3 x 40 mL of ethyl 
acetate. The combined organic phas s were washed with 50 mL of brine, dried (magnesium sulfate) and con- 
centrated to a brown solid. Rash chromatography (silica gel) with ethyl acetate: hexanes (1:1) and a s cond 
chromatography with methylene chloride:m thanol (96:4) gave 180 mg of yellow solid which upon bituration 
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with ether hexanes (30:70) afforded 150 mg (44%) of Example 21 as a yellow solid. 
Melting point 140-1 42''C. 



Analysis for C22H21 NaOsS 


Calc'd: 
Found: 


C, 64.85; 
C. 84.82; 


H. 5.19; 
H, 5.13; 


N, 10.31; 
N, 10.12; 


S. 7.87 
S, 7.86 



Example 22 

N-(3,4-Dlmethyl-5-i80xazolyl)-5-hydroxy-1-naphthalene8ulfonamide 




A. 5-(((4-methylphenyt)sulfonyl)oxy)-1-naphthalene8ulfonlc acid, sodium salt 

A solution of the sodium salt of 5-hydroxy-1-naphthalenesulfonic acid (21.3 g. 86.5 mnrK>0 and toluenesul- 
fonyl chloride (16.5 g, 86.5 mmol) in a mixture of 20 mL water, 20 mLethanol and 20 mLof 5 N sodium hydroxide 
was heated at 100X for 3 hours and cooled. The tan solid was filtered, washed 3 times with water and dried 
overnight under vacuum at 50'>C to afford 1 6.0 g of Compound A. The combined filtrate and water washes de- 
posited additional tan solid which was filtered, washed with water and dried under vacuum to afford an addk 
tional 5.9 g of Compound A (63% total). 

B. 5-(((4^methylphenyl)8ulfonyl)oxy)-1-naphthalene8ulf6nyl chloride 

Compound B was prepared from compound A following the procedures of part B of Example 16 (100% 
yield of a grey-green gum which crystallized on standing). 

0. N-(3,4-dlmethyl-5-laoxazolyi)-5-(((4-methylphenyl)8ulfonyl)oxy)-1-naphthalene8ulf6namide 

Compound C was prepared from compound B following the procedures of part C of Example 1 6. After the 
reaction was poured onto iced dilute hydrochloric acid, the resulting tan solid was filtered, rinsed with water 
and dissolved in ethyl acetate. The solution was dried (magnesium sulfate) and evaporated to afford a tan foa- 
my solid which was flash chromatographed on silica (75% ethyl acetate/hexanes) to provide Compound C as 
a light yellow foamy solid. 

D. N-(3,4-Dlmethyl-5-l8oxazolyl)-5-hydroxy-1-naphthalene8ulfonamlde 

A solution of Compound C (0.36 g. 0.78 mmol) and 4 N sodium hydroxide (0.98 mL, 3.92 mmol) in 5 mL 
of methanol was heated at 65'*C for 21.5 hours, cooled and acidified with 10% hydrochloric acid. The methanol 
was evaporated and the residue was extracted twice with 10% isopropanol/methylene chloride. The combined 
organic phases were dried (magnesium sulfate) and evaporated to afford 0.39 g of red-brown gum with some 
crystalline material. Recrystallization from aqueous ethanol afforded 0.149 g of pink solid. This material was 
subjected to preparative TLC on silica with ethyl acetate and the product band was extracted with 10% iso- 
propanol/methylene chloride. Evaporation of the organic solution afforded 0.122 g (49%) of Example 22 as a 
light pink solid. 
Melting point 201-203''C. 

Analysis for C15H14N2O4S 



20 



EP 0 558 258 A1 



Calc'd: C. 56.59; H, 4.43; N, 8.80; S. 10.07. 
Found: C, 56.44; H, 4.33; N, 8.60; S, 9.80. 

Example 23 

7-(Dim6thylamino)-N-(3,4-dlmethyl-5-isoxazofyl)-1-naphthal6ne8ulfonainide 



IS 




A solution of Example 48 (100 mg. 0.315 mmol) and sodium cyanoborohydride (139 mg. 2.21 mmoi) in tet- 
rahydrofuran (2 mL) was added dropwise to a 0 **C solution of formaldehyde (37%, 13.3 M. 0.14 mL, 1.9 mmol) 

20 and 3 M sulfuric acid (0.1 mL) in tetrahydrofuran (2 mL). The reaction was stirred at 0 X for 1.5 hours and was 
then made basic with 2 N sodium hydroxide (2 mL). The tetrahydrofuran was rennoved under vacuum and the 
solution was brought to pH 3.5 with 1 N hydrochloric acid. The mixture was stirred for 1 hour and the precipitate 
was collected by filtration, washed with water (2x2 mL), dried, chromatographed (silica, 2% methanol/methy- 
lene chloride) and recrystallized from ethanolAvater to provide Example 23 (45%). 

25 Melting point 222-223°C. 





Analysis for C17H19N3O3S-O.O7 H2O. 




Calc'd: 


C, 58.90; 


H, 5.57; 


N, 12.12; 


S, 9.25.. 


30 


Found: 


C, 58.54; 


H, 5.42: 


N, 12.10; 


S, 9.68. 



Example 24 

N-(3,4-Dimethyl-5-l8oxazolyl)-5-[methyl(1-methylethyl)amlno]-1-naphthalene8ulf6namide 



40 




To a solution of Example 18 (0.25 g, 0.70 mmol) in 5 mL of methanol, 37% aqueous formaldehyde (170 
mL, 2.08 mmol) was added and the solution was stirred for 5 minutes. Glacial acetic acid (0.2 mL) was added 
and then sodium cyanoborohydride (0.13 g, 2.08 mmol) was added in one portion and the mixture was stirred 
overnight The solution was concentrated and diluted with 25 mL of water and the yellow solid thus obtained 
was filtered and dried. Recrystallization from hexanes/ethyl acetate provided 0.21 g (81%) of Example 24 in 
two crops. 

Melting point 132-1 33»C. 



Analysis for CigHs^NsOaS - 


1.19 H2O 






Calc'd: 


C, 57.78; 


H, 6.48; 


N, 10.64; 


S, 8.12. 


Found: 


C, 57.74; 


H, 6.04; 


N, 10.68; 


S. 8.34. 



21 



EP 0 558 258 A1 

Example 25 

2-D5-([(3^Dlm thyl-5-l8oxazoly1)aniin ]8ulfbnyl]-1-naphthalenyl]annino]propan ic acid, ethyl ter 




NH 

HjC^COOC^ 

Example 25 was prepared as a yellow solid from Example 3 and ethyl pyruvate as described for Example 

21. 

Melting point 62-65*'C 



Analysis for C20H23N3O5S - 


0.12 H2O 






Calc'd: 


C. 58.03; 


H. 5.90; 


N, 9.71; 


S. 7.41. 


Found: 


C. 58.03; 


H. 5.78; 


N, 9.32; 


S, 7.37. 



Example 26 

N-(3,4-Dimethyl-5-l80xazolyl)-5-<2-oxo-1-pyrrolidlnyl)-1-naphthalene8ulf6namlde 

CH, CH, 

A. N-(3,4-Dimethyl-5-i80xazolyi)-5-[1-(4^bromo-1-oxobutyl)amlno]-1-naphthalenesulfbnamlde 

To a solution of Example 3 (300 nng. 0.95 mmd) and pyridine (0.11 mU 1.41 mmol) in dichloromethan 
(1 5 mL) was added 4-bromobutyryl chloride (0.12 mU 1 .04 mmol). The mixture was stirred at room temperature 
for 90 minutes and extracted with 1 0% aqueous sodium bicarbonate (three times). The combined aqueous ex- 
tracts were acidified to pH 3 with 8 N hydrochloric acid and extracted with dichloromethane (three times). The 
combined organic phases were washed with brine, dried (magnesium sulfate) and evaporated to afford 263 g 
(47%) of compound A as a tan solid. 

B. N-(3,4-Dlmethyl-5-isoxazolyl)-5-(2-oxo-1-pyrrotldinyl)-1-naphthalene8ulf6namlde 

To a slurry of cesium carbonate (290 mg. 0.90 mmol) in dry dimethylformamide (5 mL) at 80*»C was added 
a solution of compound A (210 mg, 0.45 mnrwl) in 5 mL of dry dimethylformamide dropwise over 30 minutes. 
The mixture was stirred for 90 minutes, evaporated and the residue was partitioned between ethyl acetate and 
water. The aqueous layer was extracted with ethyl acetate (twice), acidified to pH 3 with 8 N hydrochloric acid 
and extracted with dichloromethane (three times). The combined dichloromethane phases were washed with 
brine, dried (magnesium sulfat ) and evaporated. The residue was crystallized from ethyl acetate/h xanes and 
the crystalline solid was triturated with hexanes to afford 124 mg (73%) of Example 26 as a tan solid. 
Melting point 183-187*»C. 
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Analysts for C19H1SN3SO4 : 


0.79 H2O 






Calc'd: 


C. 57.11; 


H. 5.19; 


N. 10.51; 


S, 8.02. 


Found: 


C. 57.25; 


H, 5.03; 


N. 10.37; 


S, 8.36. 



Example 27 

10 N-(3,4-Dlmethyf-5-lsoxazoly1)-5-(2-oxo-1-plperidlnyl)-1-naphthalQne8ulfonamide 



15 




A. N-(3ADTmethyl-5-l8oxazolyl)-5-[1-(5-bromo-1-oxopentyl)amlno]-1-naphthalene8ulfonafnide 

Compound A was prepared as a tan solid from Example 3 and &-bronrK>valerylchloride as described for 
25 compound A of Example 26. 

B. N-(3,4-Dlmethyl-5-isoxazolyl)-5-(2-oxo-1-plperldlnyt)-1-naphthalene8ulfonamide 

Example 27 was prepared from Compound A as a brown solid as described for Example 26. 
30 ' Melting point: 203-208°C. 



Analysis for C20H21N3SO4 : 


0.06 H2O 






Calc'd: 


C, 59.97; 


H, 5.31; 


N. 10.49; 


S. 8.00. 


Found: 


C. 59.66; 


H. 5.45; 


N, 10.80; 


S, 8.06. 



Example 28 

N-(3,4-Dimethyl-5-i80xazolyt)-5-[[(phenylamlno)thioxomethyt]amino]-1-naphthalene8urfonamide 



45 




Phenylisothiocyanate (0.62 mL, 5.2 mnrwl) was added dropwise to a solution of Example 3 (1.26 g. 3.97 
mmol). triethylamlne (1 .3 mU 9.3 mmd). and dimethylaminopyridine (0.1 00 g, 0.81 9 mnrwl) in acetone (45 mL). 
The mixture was refluxed at 65 **C. After 48 hours another 0.3 equivalents (0.1 mL) of phenylisothiocyanate 
was added, and the reaction was refluxed for an additional 120 hours. The acetone was evaporated, and half- 
saturated sodium hydrogen carbonate (75 mL) was added to the brown residue. The mixture was allowed to 
stir overnight and was filtered to collect a brown solid. The residual black gum left in the flask was stirred with 
another 50 mL of half-saturated sodium hydrogen cart>onate for 1 hour and f fltered. The combined filter cakes 
were dried, chromatograph d (silica, 2 % followed by 10 % methanol/m thylen chloride) and rechromato- 
graph d on an HP-20 column eluting with 25%, 30% then 35% methanol/water solutions containing 0.2 % anv 
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monium hydroxide to yield Example 28 as a pale yellow solid (87 mg. 6 %). 
Melting point 137- 138 **C. 





Analysis for C22H20N4O3S2-1 .90 H2O-O.75 NH3, 


5 


Calc'd: 


C. 52.90; 


H. 5.26; 


N. 13.32; 


S. 12.84. 




Found: 


C, 52.67; 


4.92; 


N. 13.22; 


S, 13.25. 



Example 29 

N-(3ADImethyl-5-isoxazolyl)-5-(1-pyrrolidlnyi)-1-naphtha]en68tilfonamide 



15 



20 




A. N-(3,4-Dlmethyl-5-i80xazolyi)-5-(4*chlorobutylamino)-1-naphthalenesulfonamlde 

A solution of 2-(3-chloropropyt)-1,3-dioxolane (1.25 mU 9.45 mmol) in 5% aqueous hydrochloric acid (3 
mL) and dioxane (3 mL) was stirred overnight. A slurry of Example 3 (3.0 g. 9.45 mmol) in glacial acetic acid 
(50 mL) was added and the mixture was stirred at O'^C for 1 hour. Sodium cyanoborohydride (4.66 g, 64.6 mmol) 
was added in portions over 3 hours and the mixture was stirred overnight at room temperature and evaporated. 
The residue was partitioned between dichloromethane and water and the aqueous layer was acidified to pH 
3 with 6 N hydrochloric acid and extracted with dichloromethane (three times). The combined organic phases 
were washed with brine, dried (magnesium sulfate) and evaporated to afford 2.13 g (55.4%) of Compound A 
as a yellow solid. 

B. N-(3,4^Dlmethyl-5-isoxazolyl)-5-(1-pyrrolldlnyl)-1-naphthalenesulfonamlde 



Asdution of Compound A (2.1 3g, 5.23 mmol) and N-methyt-morpholine (4 mL) in dimethylformamide (25 
mL) was heated to 75*'C for 4 hours. The solvent was removed under vacuum and the residue was dissolved 
In water. The aqueous solution was acidified to pH 3 with 6 N hydrochloric acid, extracted with ethyl acetate 
(three times) and the combined organic phases were washed with brine, dried (magnesium sulfate) and evapo- 
rated. The residue was chromatographed on silica with ethyl acetate : hexanes (1:1) to afford 320 mg of a yel- 
low semisolid, which was recrystallized from aqueous ethanoi to afford 1 59 mg (7%) of Example 29 as a green 
solid. 

Melting point 172-173°C. 



Analysis for Ci9H2iN3S03 : 


0.51 H2O 






Calc'd: 


C. 59.96; 


H. 5.83; 


N. 11.04; 


S, 8.42, 


Found: 


C. 59.98; 


H, 5.53; 


N. 11.02; 


S, 8.34. 



55 
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Example 30 

5-[[(3,4-Dlmethyl-5-l8oxazolyl)anilno]sulf nyf]-1 - nap h thai necarb xylic acid 




COjH 



A solution of Example 32 (6 g. 16.7 mmol) in 4N sodium hydroxide (20 mL) and methanol (100 mL) was 
stirred at room temperature for 2.5 hours. The organic solvent was evaporated and the aqueous residue was 
acidified to pH 3 with 6 N hydrochloric acid. The resulting tan solid was collected by filtration, rinsed with water, 
and dried to afford 4.2 g of Example 30 (72%) as a tan solid. The filtrate was extracted with dichloromethane, 
the organic phase was washed with saturated sodium chloride, dried (magnesium sulfate), filtered and evapo- 
rated to afford an additional 1.0 g of Example 30. 
Melting point 202-204«C 



Analysis for C1QHUN2SO5 : 


0.32 H2O 






Calc'd: 


C, 54.58; 


H, 4.19; 


N. 7.96; 


S, 9.11. 


Found: 


C. 54.55; 


H, 4.18; 


N. 7.99; 


S, 9.05. 



Example 31 

5-[I[5-(Dlmethylamlno)-1-naphthalenyl]8ulf6nyl]amino]-3-methyl-4-lsoxazolecarboxyllc acid, ethyl 
ester 



A. Ethylbromoproplolate 

To a solution of ethylpropiolate (15.2 mU 150 mmol) in acetone (250 mL) was added silver nitrate (2.51 g, 
15 mmol) followed by N-bromosuccinimide (1.34 mL, 9.60 mmol). The solution was stirred for 1 hour and the 
volatiles were removed from the gray heterogeneous solution under vacuum and collected in a trap at -78''C. 
The semi-solid residue was partitioned between ether and water, the ether layer was washed with brine, dried 
(magnesium sulfate) and evaporated under low pressure to remove ether. The oily residue was combined with 
the trapped volatiles solution and the resulting solution was distilled, first at atmospheric pressure to remov 
most of the acetone and then at 7 nnm, with Compound A distilling at 52-5d''C as a dear oil which turned light 
brown on standing (22.1 g. 83%). 

B. 3-methyl-5-bromo-4-ethoxycarbonyllsoxazoie 

To a solution of Compound A (15.4 g, 87 mmol) and acetaldoximine (7.94 mL, 130 mnnol) in methyl ne 
chloride (50 mL) was added dorox (277 mU about 208 mmol) dropwise over 2.5 hours. The blu -green solution 
was stirred 30 minutes, partitioned, the aqueous phase was washed with methylene chloride and the combined 
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organic phases were dried (magnesium sulfate) and evaporated to afford 22.2 g of orang on. Rash chroma- 
tography on silica with 10% ether/hexanes afforded 7.44 g (36%) of a 2:1 mixture of Compound B and 3-methyl- 
4-bronK>-5-ethoxycartx>nyfisoxazole as a dear oil. 

5 C. 5-[[I5-(Dimethylamln )Tl-naphthatenyl]-8utfonyl]amino]-3-fnethyl-4-lsoxazol6carb xylic acid, 
ethyf ster 

A solution of compound B (2.03 g of a 2:1 mixture of regioisomers, 8.67 mmol), dansylamide (2.17 g, 8.67 
mmol) and cesium carbonate (5.64 g, 1 7.3 mmol) was heated at 77*^0 in dimethyfformamide (10 mL) for 3 hours 

10 and the bulk of the solvent was removed under vacuum with heating. The residue was partitioned between 
methylene chloride and 5% aqueous potassium hydrogen sulfate, the aqueous phase was washed with me- 
thylene chloride and the combined organic phases were dried (magnesium sulfate) and evaporated to afford 
7.8 g of brown oil. The oil was dissolved in 200 mL of ether and filtered of a small anr>ount of brown solid. Th 
filtrate was evaporated and warmed under high vacuum to renrrave additional dimethytformamide, affording 

IS 4.26 g of light brown oil. The oil was passed through a pad of silica with ethyf acetate to afford 3.30 g of yellow 
solid which was dissolved in ether and filtered. The filtrate was evaporated and subjected to flash chromatog- 
raphy on silica with ethyl acetate to provide 0.24 g of dean Example 31 as a light yellow foam and 2.2 g of 
impure Example 31 as a yellow foam. The impure material was dissolved in ether and chilled to afford 0.54 g 
(15%) of Example 31 as yellow cubes which became an amorphous solid on gentle warming under vacuum. 

20 Melting point 146-148*'C. 





Analysis for CigH2iN305S 




Calc'd: 


C, 56.56; 


H, 5.25; 


N, 10.42; 


S. 7.95. 


25 


Found: 


C. 56.63; 


H. 5.31; 


N, 10.22; 


S, 7.82. 



Example 32 

5-[[(3,4-Dlmethyl-5-!80xazolyl)amlno]8ulfonyl]-1-naphthalenecarboxyllc acid, methyl ester 



35 




A solution of 5-chlorosulfonyt-1-naphthalenecarboxylic acid, methyl ester (15g, 52.7 mmol), dimethylami- 
nopyridine (500 mg, 4.09 mmd), and 5-amino-3.4-dimethylisoxazole (6.02 g, 55.3 mmol) in pyridine (150 mL) 
was heated at 70*>C overnight The mixture was concentrated to half volume, poured into iced 10% aqueous 
hydrochloric acid and extracted with ethyl acetate (three tinries). The combined organic phases were extracted 
with 10% aqueous sodium hydrogen cart)onate. The aqueous solution was acidified to pl-l 3 with 6 N hydro- 
chloric add and extracted with ethyl acetate (three times). The combined organic phases were washed with 
saturated sodium chloride, dried (magnesium sulfate), filtered and evaporated to afford 11.1 g (59%) of Exanrv 
pie 32 as a tan solid. 
Melting point 173-178*»C 

Analysis for C17H16N2SO5 : 0.18 H2O 



Calc'd: C, 56.16; H. 4.53; N, 7.71 ; S. 8.82. 
Found: C. 55.85; H. 4.43; N. 8.02; S. 8.41. 
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Example 33 

5-(Dimethytainlno)-N-(3-methyl-5-[s xaz lyl)-1-naphthalenesutf namlde 

5 




To a solution of Example 31 (325 mg, 0.80 mmol) in 95% ethanol (9 mL) was added 1 N sodium hydroxide 
(4 mL, 4 mmol). The solution was heated at reflux for 3 hours, the ethanol was evaporated and aqueous 5% 
potassium hydrogen sulfate was added to the residue. The mixture was extracted twice with 10% isopropa- 
15 nol/methylene chloride and the combined organic phases were dried (nnagnesium sulfate) and evaporated to 
afford 0.37 g of green foamy solid. After combination with approximately 70 mg of product from a previous re- 
action, the solid was recrystallized from ethyl acetate/hexanes to afford 111 mg (35%) of Example 33 as green 
crystals. 

Melting point 183-187''C. 



Analysis for C16H17N3O3S - 0.53 H2O 


Calc'd: 
Found: 


C. 56.36; 
C, 55.96; 


H, 5.34; 
H, 4,91; 


N, 12.32; 
N, 12.09; 


S. 9.40. 
S, 9.50. 



Example 34 

5-[(Dlmethylamlno)methyl]-N-(3A^ifnethyl-5-l80xazolyl)-1-naphthalene8ulfonamIde, trtfluoroace- 
tate (1:1) salt 



35 




CH,M(CH3>, 

A. 5-[Hydroxymethyl]-N-(3,4-dlmethyl-5-lsoxazolyl)-1-naphthalenesulfbnamlde 

To a solution of Example 30 (1 .5 g, 4.32 mmol) in dry tetrahydrofuran (60 mL) at O^'C was added a 1 M sol- 
ution of tx)rane:tetrahydrofuran (15 mL, 15.0 mmol) dropwise over 1 hour. The mixture was stirred at 0*^0 for 
1 hour and at room temperature for 4 hours and was poured into 150 mL of 3 N hydrochloric acid. The solution 
was extracted with ethyl acetate (three times) and the combined organic phases were washed with brine, dried 
(magnesium sulfate) and evaporated. The residue was dissolved in ether and the solution was washed with 
water and brine, dried (magnesium sulfate) and evaporated to afford 1.5 g (100 %) of Compound A as a tan 
solid. 

B. 5-[[(3,4-Dimethyl-5-lsoxazolyl)amino]sulfonyl]-1-naphthaldehyde 

To mixture of compound A (1.5 g, 4.51 nnmol) in dichloromethane (150 mL) was added pyridinium chloro- 
chromate (1.33 g, 6.9 mmol). The mixture was stirred at room temperature for 30 minutes, applied to a pad of 
fluoristl and eluted with 600 mL of 10% methanol/dichloromethane. The eluent was concentrated to 200 mL, 
washed with brine, dried (magnesium sulfate) and evaporated to afford 1 .22 g (82%) of compound B as a brown 
solid. 
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C. 5-[(Dfinethylainin )methyi]-N-(3 Adtinethy1-5-ls xaxofyl)-1-naphthalen sulfonamid , tiifluoroace- 
tata (1:1) salt 

To a solution of compound B (800 nng, 2.42 mmol). acetic acid (0.138 mU 2.42 mnr>ol), and dimethyl amine 
5 (1 .82 M in dry tetrahydrofuran, 1.73 ml., 3.15 mmol) in dry tetrahydrofuran (50 mL) was added sodium triace- 
toxyborohydrid (710 mg. 3.38 nrvnol). Th mixture was stirred at room temperature for 48 hours, additional 
acetic acid (0.069 mU 1.21 mmol), dimethylamine (0.86 mL. 1.58 mmol) and sodium triacetoxyborohydride (355 
mg, 1.69 mmol) were added and the mixture was stirred for 24 hours and evaporated. The residue was parti- 
tioned between dichloromethane and 4 N aqueous hydrochloric acid and the aqueous layer was lyophiiiz d 
10 to afford 245 mg of a white lyophtlizate. The lyophilizate was dissolved in 20 mL of 80% aqueous acetonrtrile 
containing 0.1 % trifluoroacetic acid arid the solution was subjected to gradient preparative HPLC (85% to 40% 
aqueous acetonttrile containing 0.1 % trifluoroacetic acid). Fractions containing clean product were pooled and 
lyophilized and the residue was triturated with ether to afford 144 mg (17%) of Example 34 as a tan solid. 



Analysis for C18H21N3O3S-I.66 H2O-I.2 CF3CO2H 


Calc'd: 
Found: 


C. 46.56; 
C. 46.56; 


H. 4.84; 
H. 4,45; 


N, 7.98; 
N. 7.85; 


S. 6.09. 
S. 5.92. 



IMMR: (CDCI3/CD3OD) 4.93. 9.17. 42.18. 57.2. 125.75. 127.00. 127.32. 129.25. 129,4. 130.43. 132.02. 
133.0. 136.1. 163.15 ppm. 

Example 35 

N-(3,4-Dlmethyl-5-l80xazolyl)-5-(1-hydro3cy-1-methylethyl)-1-naphtha]enesulfonamlde 



30 




To a solution of Example 32 (0.99 g. 2.75 mmol) in dry tetrahydrofuran (50 mL) was added methyl mag- 
nesium bromide (4,58 mL of a 3 M solution In ether. 1 3.7 mmol). The solution was heated at reflux for 75 min- 
utes, quenched with 5% aqueous potassium hydrogen sulfate and extracted with ethyl acetate and the organic 
phase was washed with brine, dried (magnesium sulfate) and evaporated. The residue was combined with th 
product of a previous reaction (0.55 mmol scale) to afford 1.26 g of off-white foamy solid. Chromatography on 
silica (flash; 75% ethyl acetate/hexanes) afforded 0.28 g (24%) of Example 35 as a white foamy solid (melting 
point 97-101 °C) as well as 0.40 g of slightiy less pure material. 



Analysis for Ct8H2oN204S 


Calc'd: 
Found: 


C. 59.98; 
C, 59.74; 


H, 5.59; 
H. 5.81; 


N. 7.77; 
N. 7.76; 


S. 8.90. 
S. 8.55. 



Example 36 

50 

N-(3,4-Dlmethyl-5-lsoxazolyl)-5-(1-methytethenyl)-1-naphthalenesulfonamlde 



55 



1^ O O O-M 

28 



EP 0 558 258 A1 



A solution of Example 35 (0.40 g, 1.11 mmol) and tnfluoroacetic acid (0.17 mL 2.21 mmol) in methylene 
chloride (5 mL) was heated at reflux for 5 hours. Additional methylen chloride was added and th solution 
was washed with water, dried (magnesium sulfat ) and evaporated to afford 0.31 g of an off-white foamy solid. 
Chromatography on silica (flash; 60% ethyl acetate/hexanes) afforded 0.27 g (71%) of Example 36 as an off- 
5 whit foamy solid. 

Melting point 65-70**C. 





Analysis for C18H18N2O3S 


10 


Calc'd: 


C, 63.14; 


H. 5.30; 


N,8.18; 


S. 9.36. 




Found: 


C. 62.97; 


H. 5.45; 


N,8.16; 


S. 9.03. 



Example 37 

15 

N-(3,4-Dlmethyl-5-isoxazotyl>-5-(1-piperidlnyl)-1-naphthalenesu}fonamlde, trtfluoroacetate (2:1) salt 



20 




o 

To a mixture of Example 3 (1 .5 g, 4.71 mmol) in glacial acetic acid (40 mL) and dioxane (20 mL) at O^'C 
was added a 50% solution of glutaric dialdehyde (0.85 g, 4.71 mmol). The mixture was stirred at O'^C for 1 hour, 
sodium cyanotx)rohydride (1.5 g, 23.9 mmol) was added in portions over 1 hour and the mixture was stirred 
overnight and evaporated. The residue was partitioned between water and ethyl acetate and the aqueous layer 
was acidified to pH 3 with 6 N hydrochloric acid and extracted with ethyl acetate (three times). The combined 
organic phases were washed with brine, dried (magnesium sulfate) and evaporated. The residue was chroma- 
tographed on sQica with ethyl acetate : hexanes (1:1). Fractions containing product were combined and evapo- 
rated. The residue was dissolved in 80% aqueous acetonitrile containing 0.1 % tnfluoroacetic acid and sut>- 
jected to gradient preparative HPLC (70% to 45% aqueous acetonitrile containing 0.1 % trifluoroacetic acid). 
Fractions containing clean product were pooled and lyophilized from water to afford 48 mg (3%) of ExampI 
37 as fluffy brown lyophQizate. 
Melting point 89-93''C. 



Analysis for C20H23N3O3S - 1.26 H2O - 0.5 CF3CO2H 


Calc'd: 
Found: 


C, 54.22; 
C. 54.22; 


H, 5.63; 
H, 5.27; 


N, 9.00; 
N, 8.71; 


S. 6.89. 
S. 6.87. 



Example 38 

so 

N-(3p4^Dimethyl-5-l80xazolyl)-5-(methylamIno)-1-naphthalenesulfonamide 
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A. N-{3,4'0lmethyN5-isoxazotyl)-N-((2-(trtinethyfsllyl)eth xy)methyl)-5-ainlno-1-naphthalen ulfona- 
mide 

Triethylamine (0.048 mU 0.35 mmol) was added to a stirred suspension of Example 3 (1 00 mg, 0.32 nrvnol) 
5 in methyl ne chloride (3 mL). The homogeneous mixture was cooled to O'^C, during which time a precipitate 
formed. Trimethylsilylethoxymethyl chlcuide (0.061 mU 0.35 mmol) was added dropwise and after 1 hour at 
O^'C, an additional 0.5 equivalents each of triethylamine and trimethylsilylethoxymethyl chloride were added 
sequentially. After an additional 1 hour, the reaction was loaded onto a silica column which was eluted with 
25% and then 30% ethyl acetate/hexanes to provided compound A as an oil (78.1 mg, 55%). 

10 

B. N-(3ADImethyl-5-l80xazolyl)-N-((2-(triinethylsilyl)6thoxy)methyl)-5-(nriethylamino)-1-naphthalen - 
sulfonamide 

Aslurry of 10% palladium on charcoal (250 mg) in methanol (1 mL) was added to a solution of compound 
IS A(528 mg, 1.18 mmol). formaldehyde (13 M 37%, 0.18 mU 2.4 mmol), and acetic acid (0.67 mL, 1.2 mmol) in 
methanol (10 mL) under argon. The argon was replaced by hydrogen by 4 pump/purge cycles. The reaction 
was stirred at room temperature for 2.5 hours, the hydrogen was replaced with argon and the mixture was 
filtered through Celite® AFAand concentrated under vacuum. Flash chromatography (silica, 35% ethyl acet- 
ate/hexanes) provided 340 mg (62%) of compound B as an oil. 

20 

C. N-(3,4-Dimethyl-5-l8oxazotyl)-5-(methylamlno>-1-naphthalene8u}fonannIde 

To a O^'C solution of compound B (224 mg, 0.48 mmol) in methylene chloride (2 mL) was added trifluoroa- 
cetic acid (4 mL). The reaction was stirred for 2.5 hours and was concentrated under vacuum. Flash chroma- 

25 tography (silica, 5% methanol/methylene chloride) and a second flash chromatography (silica, 60% ethyl acet- 
ate/hexanes) provided an oil. This material was dissolved in 5% sodium hydrogen cart>onate (10 mL), the sol- 
ution was filtered through Celite® AFA and the filtrate was brought to pH 4 with 6 N hydrochloric acid. Th 
greenish-yellow solid was collected by filtration, washed with water (2 x 5 mL) and dried to provide 147 mg 
(91%) of Example 38. 

30 Melting point 92- 1 05°C. 





Analysts for CieHi7N3O3S-0.65 H2O. 




Calc'd: 


C, 55.86; 


H, 5.39; 


N, 12.22; 


S. 9.32. 


35 


Found: 


C, 56.01; 


H, 5.38; 


N, 12.25; 


S, 9.34. 



Example 39 

N-(3,4^Dimethyl-5-i80xazolyl)-5-(ethyfamino)-1-naphthalenesulf6namide 



45 



so 




Example 2 (0.244 g, 0.62 mmol) was added to a solution of borane (1 .0 M in tetrahydrofuran, 1 .9 mU 1 .9 
mmol) in tetrahydrofuran (13 mL) stirring at 0**C. After stirring at O^C for 15 minutes, at ambient temperature 
for 1 .25 hours, and at reflux for 2 hours, the reaction mixture was evaporated under vacuum. Water was slowly 
added to the residue and the mixture was acidified t pH 4.5 with 1 N hydrochloric acid and xtracted with 
methylen chloride (2 x, 75 mL). The combined organic phases were dried (magnesium sulfate) and evaporated 
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to afford 0.22g of crude product Flash chromatography (silica, 15 mmdia.. 20% ethyl acetate/methylene chlor- 
id ) afforded 0.12 9 (58%) of Exampl 39. 
Melting point 75.0-85.0 ^'C. decomposed. 



5 


Analysis for C17H19N3O3S-O.25 C4H8O2. 




Calc'd: 


C. 58.84; 


H. 5.76; 


N, 11.44. 




Found : 


C. 59.01; 


H, 5.82; 


N, 11.29. 



10 



Example 40 

N-(3-Methyl-4-phenylmethyl-5-isoxazolyl)-5-[dImethylamlno]-1-naphthalenesulfonamlde 



20 




Prepared in 38% yield as a yellow foamy solid from dansyl chloride and 3-methyl-4-phenylmethyl-5-iso- 
xazolamine as described for Example 20. The reaction was heated at 85°C for 75 minutes. Flash chromatog- 
raphy was performed on silica with 25%, then 40%, then 60% ethyl acetate/hexanes. 
Melting point 59-65''C. 



Analysis for C23H23N3O3S-O.II H2O. 


Calc'd: 
Found: 


C, 65.23; 
C. 65.23; 


H, 5.53; 
H, 5.70; 


N. 9.92; 
N. 9.72; 


S. 7.57. 
S, 7.20. 



35 

Example 41 

N-(3-Methyl-4-ph6nyl-5-l80xazoiyl)-5-(dbnethytamlno)-1-naphthalene8ulf6namide 



45 




Prepared in 10% yield as a yellow foamy solid from dansyl chloride and a mixture of 3-methy1-4-phenyl- 
50 5-isoxazolamine and 5-methyf-4-phenyl-3-isoxazolamine as described for Example 20. The reaction was heat- 
ed at 85**C for 75 minutes. Flash chromatography was performed on silica with 50%, then 100% ethyl acet- 
ate/hexanes. 
Melting point 78-88''C. 
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Analysis for C22H21N3O3S-O.37 HjO. 




Calc'd: 


C. 63.81; 


H. 5.29; 


N, 10.15; 


S. 7.74. 


5 


Found: 


C. 64.24; 


H. 5.39; 


N. 10.22; 


S, 7.34. 



Example 42 

10 N-(3-Ethyl-4-methyl-5-l80xazolyl)-5-(dtniethy1aniino)-1-naphthalene8ulf6namlde 



15 




Example 42 was prepared in 20% yield as a yellow solid from dansyt chloride and 3-6thyl-4-methyt-5- 
20 isoxazolamine as described for Example 20. The reaction was heated at 75°C for 3.5 hours. Rash chromatog- 
raphy was performed on silica with 40% ethyl acetate/hexanes. An analytical sample was prepared by disso- 
lution in aqueous sodium hydrogen cart>onate, filtration through Celite®, acidification of the filtrate with solid 
potassium hydrogen sulfate and filtration and drying of the resulting yellow solid. 
Melting point 51-68*C. 



Analysis for Ci6H2iN3O3S-0.52 H2O. 


Calc'd: 
Found: 


C, 58.62; 
C, 58.62; 


H, 6.02; 
H. 5.73; 


N, 11.39; 
N, 11.69; 


S. 8.69. 
S. 8.68. 



Example 43 

5-(Dlbutylamino)-N-(3Adhmethyl-5-l80xazolyl)-1-naphthalenesulfonamide, monosodium salt 



40 




A solution of 5-dibutylamino-1-naphthalenesulfonyl chloride (906 mg, 2.56 mmd). 3.4-dimethyl-5-isoxa- 
zolamine (373 mg, 3.33 mmol) and 4-dimethylaminopyridine (63 mg, 0.51 mmol) in dry pyridine (5 mL) was 
heated at 70 ""C for 3 hours. The reaction was cooled to room temperature and was poured into 50 mL of wat r. 
The mixture was brought to pH 4.5 with 6 N hydrochloric acid, the water was decanted from the resulting gum 
and ether (100 mL) was added to the residue. The remaining precipitate was removed by filtration and conv 
bined with material from a previous 0.565-mmoJ scale reaction and the whole was chromatographed (flash, 
silica. 30% ethyl acetate/hexanes) to provide 618 nr>g of a yellow-green glass. 

This material was suspended in half-saturated sodium hydrogen carbonate (20 mL). the solution was 
warmed to aid dissolution, and 1 N sodium hydroxide was added to bring the pH to 10. Methanol (1 mL) was 
added to effect complete solution. The solution was loaded onto a methanol-activated, water-equilibrated Sep- 
Pak Cartridge (Waters, 10 g of tC18 packing). The column was washed with water (50 mL) and 10% metha- 
nol/water (20 mL). The product was eluted with methanol (30 mL). This eluate was concentrated under vacuum 
and the glassy residue was triturated with ether (10 mL) to provide, after filtration and drying, 524 mg (45%) 
of the titie compound: 
Melting point 1 30.0-1 35.0''C. 
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Analysis for C23H30N3O3SNa-0.63 H2O. 

Calc'd: C, 59.68; H, 6.81 ; N, 9.08. 
5 Found: C, 59.61 ; H. 6.74; N, 9.00. 

Example 44 

10 4^[1-[[(3,4-Dimethyl-5-l80xazolyl)amino]8ulfonyl] naphthalen-5-yl]ainlno]butanoic acid 



15 




A solution of Example 26 (200 mg, 0.52 mmol) In methanol (5 mL) and aqueous 4 N sodium hydroxide (1 5 
mL) was heated at 70^*0 for 52 hours. The solution was cooled to room temperature, actdified to pH 3 with 6 
20 N aqueous hydrochloric acid and the resulting yellow precipitate was collected by filtration, rinsed with water, 
and dried under vacuum The solid was chromatographed (silica gel, 10% methanol/dichloromethane) to afford 
60 mg (29 %) of Example 44 as a yellow solid. 
Melting point 129-132''C. 



Analysis for C19M21N3SO5 : 


1.18 H2O: 1.0 CHjaj. 




Calc'd: 


C. 47.12; 


H, 5.01; 


N, 8.24; 


S. 6.28. 


Found: 


C, 47.12; 


H, 4.87; 


N, 8.42; 


S. 5.98. 



30 

Examples 45 to 48 



The following examples were prepared as described for Example 3 except that the pH was adjusted to 4- 
4.5 to precipitate the product from solution. Other differences are listed as: starting material; mL of 5 N sodium 
hydroxide/nnmol of starting material; mLof methanol/mnrK)l of starting material; reaction time; reaction temper- 
ature; recrystallization solvent; yield. 

Example 45 

6- Am I no- N-(3,4-d Imet hyl-5- l80xazolyl)-1 -n apht h ale nes uifb nam ide 



45 




Example 4; 2 mU 0.4 mL; 17 hours; 70''C; aqueous methanol; 27%. 
Melting point 179-180*»C. 



Analysis for CisHisNaOsS 


Calc'd: 
Found: 


C. 56.44; 
C, 56.55; 


H, 4.80; 
H, 4,56; 


N, 13.16; 
N. 13.05; 


S, 10.04. 
S, 9.92. 
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Example 46 

7-Amino-N-(3,4-dIni thyl-5-ls xazolyl)-2-naphthalenesulf6namid 



5 




10 



Example 14; 2 mL; 0.7 mU 3 hours; 80''C; aqueous ethanol; 75%. 
Melting point igS-m^'C. 





Analysis for C15H16N3O3S-O.O7 H2O 


15 


Calc'd: 


C, 56.54; 


H, 4.79; 


N, 13.19; 


S. 10.06. 




Found: 


C. 56.78; 


H. 4.68; 


N, 13.09; 


S. 9.73. 



^ Example 47 

8-Amlno-N-(3,4-dtniethyl-5-lsoxazolyl)-2-naphthalene8ulfonamlde 



25 




Example 13; 2 mL; 0.4 mU 3 hours; 80'>C; aqueous ethanol; 70%. 
Melting point 198-202''. 





Analysis for CisHtsNaOaS 


35 


Calc'd: 


C. 56.77; 


H, 4.76; 


N. 13.24; 


S. 10.10. 




Found: 


C. 56.76; 


H, 4.38; 


N. 13.12; 


S, 9.73. 



40 Example 48 

7-Amlno-N-(3,4-dlmethyl-5-l80xazolyl)-1-naphthalenesulfonamide 




50 ^ 

Example 15; 2.8 mL; 1.8 mU 22 hours; 75'*C; aqueous ethanol; 72%. 
Melting point 182-1 83*'C. 

55 
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Analysts for C15H15N3O3S-O.46 H2O 


Caic'd: 
Found: 


C. 55.32; 
C. 55.34; 


H. 4.93; 
H. 4.84; 


N. 12.90; 
N. 12.78; 


S. 9.84. 
S. 9.83. 



Examples 49 to 51 

The following examples were prepared as described for Example 23. with differences listed as: starting 
material; 

equivalents of formaldehyde; equivalents of 3 N sulfuric acid; 
equivalents of sodium cyanot)orohydride; reaction time; 
purification method; yield. 

Example 49 

7-(Dlmethyl amino)- N-(3,4-diniethyl-5-lsoxazolyf)-2-naphthalenesulfonam Ida 




Example 46; 5 equivalents; 1 equivalent; 6 equivalents; 6 hours; flash chromatography on silica with me- 
thanol/methylene chloride followed by recrystallization from benzene/hexanes; 36%. 
Melting point 131-1 32*'C. 



Analysis for C17H19N3O3S-O.4 H2O; 0.4 CeHe 


Calc'd: 
Found: 


C. 60.70; 
C. 60.58; 


H. 5.83; 
H. 5.52; 


N, 10.95; 
N, 10.84; 


S. 8.35. 
S, 8.61. 



Example 50 

8-(Dlmethyl amino)- N-(3,4-dlmethyl-5-i80xazolyl)-2-naphthalene8utfonamide 




Example 47; 5 equivalents; 1 equivalent; 6 equivalents; 4 hours; flash chromatography on silica with me- 
thanol/methylene chloride followed by recrystallization from aqueous ethanol; 49%. 
Melting point 155-156'>C. 



Analysts for C17H19N3O3S-O.I3 H2O. 


Calc'd: 
Found: 


C. 58.72; 
C. 58.76; 


H. 5.58; 
H. 5.41; 


N. 12.08: 
N. 12.04; 


S, 9.22. 
S, 9.45. 
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Exampl 51 

6-(Difmthylafnln )-N-(3,4-dimethyl-5-is xaz Iyt)-1-naphthalene8ulf namid 




Example 45; 6 equivalents; 1 equivalent; 7 equivalents; 5 hours; flash chromatography on silica with me- 
thanol/methylene chloride followed by recrystallization from aqueous ethanol; 15%. 
Melting point 182-1 83''C. 



Analysis for C17H19N3O3S. 


Calc'd: 
Found: 


C. 59.11; 
C, 59.20; 


H, 5.54; 
H. 5.37; 


N, 12.17; 
N, 12.05; 


S, 9.28. 
S. 9.30. 



Examples 52 to 55 

The follo¥nng examples were prepared as described for example 1, with differences listed as: method of 
reagent combination; reaction time; reaction temperature; purification method; yield. 

Example 52 

5-(Dlmethylamlno)-N-(3-niethyi-4-nitro-5-isoxazolyl)-1-naphthalene8ulfonamlde 




Dropwise; 65 hours; room temperature: precipitation from 5% aqueous sodium hydrogen carbonate; 32%. 
Melting point 220-228'>C. 



Analysis for Ct6Hi6N405S. 


Calc'd: 
Found: 


C, 50.07; 
C, 50.45; 


H. 4.42; 
H, 4.04; 


N, 14.60; 
N, 14.22; 


S, 8.35. 
S, 8.14. 



Example 53 

5-(Dlmethyl amino)- N-(4,5,6,7-tetFahydro-2,1-benzi80xazol-3-yl)-1-naphthalene8ulfonamlde 
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Dropwise; 5 hours; TS^C; dissolved in ether, filtered, filtrate concentrat d; 18%. 
M lUng point 69-80X. 



Analysis for C19H21N3O3S-O.8 HjO. 


Calc'd; 
Found: 


C, 59.14; 
C. 59.29; 


H, 5.90; 
H, 5.74; 


N. 10.89; 
N, 10.74; 


S. 8.31. 
S, 8.59. 



Example 54 

5-(Dlmethyl amino)- N-(4-ethyt-3-methyl-5-l80xazolyl)-1-naphthal6ne8ulf6nafnide 




Batchwise; 1 houn lOO^'C; flash chromatography on silica with ethyl acetate/hexanes followed by precip- 
itation from 5% aqueous sodium hydrogen cart)onate; 43%. 
Melting point 55-85*'C. 



Analysis for Ci8H2iN3O3S-0.04 H2O. 


Calc'd: 
Found: 


C, 60.03; 
59.99; 


H. 5.90; 
H. 6.02; 


N, 11.67; 
N. 11.71; 


S, 8.90. 
S. 8.81. 



Example 55 

5-(Dlmethyiamlno)-N-(4-methyl-5-isoxazolyl)-1-naphthalenesulfonamlde 




Batchwise; 18 hours; room temperature; flash chromatography on silica with ethyl acetate followed by pre- 
cipitation from 5% aqueous sodium hydrogen carbonate; 17%. 
Melting point 57-67*'C. 



Analysis for C16H17N3O3S-O.4IH2O. 


Calc'd: 
Found: 


C. 56.73; 
C, 56.51; 


H. 5.30; 
H. 5.04; 


N, 12.40; 
N, 12.62; 


S, 9.46. 
S. 9.34. 



Claims 

1. A compound of the formula 



37 



EP 0 558 258 A1 



Qv JO 



or such a compound in pharmaceutically acceptable salt form, wherein: 
one of X and Y is N and the other is O; 
R is naphthyi or naphthyl substituted with R\ R2 and R*; 
R\ R2 and R* are each independently 

(a) hydrogen; 

(b) alkyi, alkenyl, alkynyl, alkoxy, cydoalkyl. cycloalkylalkyi, cydoalkenyt, cydoalkenylalkyl. aryt, or 
aralkyi, any of which may be substituted with Z^, and Z*; 

(c) halo; 

(d) hydroxyl; 

(e) cyano; 

(f) -nitro; 

(g) -C(0)Hor-C(0)R«; 

(h) -CQ2H or -CO2R®; 

(i) -SH. -S(0)„R6. -S(0)„-OH, -S(0)„-OR«. -OS(0)„-R« -0-S(0)„OH. or -O.S(0)„,-ORe; 
0) -Z*-NRm8; or 

(k) -Z*-N(Rii)-Z«-NR9RiO; 

R^ and R^ are each independently 

(a) hydrogen; 

(b) alkyl. alkenyl. alkynyl, alkoxy, cydoalkyi, cydoalkytalkyl. cydoalkenyt, cydoalkenylalkyl. aryl. or 
aralkyi, any of which nnay be substituted with Z}, Z? and Z^; 

(c) halo; 

(d) hydroxyl; 

(e) cyano; 

(f) nitro; 

(g) -C(0)Hor-C{0)R»; 

(h) -CO2H or -COaR*; 

(i) -SH, -S(0)„R«. -S(0)„,-OH, -S(0)„.ORe. -0-S(0)„-R« -0-S(0)„,OH, or -0-S(0),„-OR«; 
(j) -Z*-NR7R«; 

(k) -Z*-N(Rii)-ZS-NRWO; or 

(I) R* and R« together are alkytene or alkenylene (either of which may be substituted with Z^ Z^ and 
Z^), completing a 4- to 8-memt)6rBd saturated, unsaturated or aromatic ring together with the carbon 
atoms to which they are attached; 

R« is alkyl, alkenyt. alkynyl, alkoxy, cycloalkyl. cydoalkylalkyi, cydoalkenyl, cydoalkenylalkyl, aryl, 
or aralkyl. any of which may be substituted with Z^, Z^ and Z^; 

R^is 

(a) hydrogen; 

(b) alkyl, alkenyl. alkynyl. alkoxy. cydoalkyi, cycloalkylalkyt, cydoalkenyt, cydoalkenylalkyl, aryl, or 
aralkyt, any of which may be substituted with Z^. Z^ and Z^; 

(c) cyano; 

(d) hydroxyl; 

(e) -C(0)Hor-C(0)R«; 
(O-COzHor-COjR*; 

(g)-SH. -S(0)„R«. .S(0)„,-OH. -S(0)„,-OR« -0-S(0)„-R« -0-S(0)„OH. or-0-S(0)m-OR«, except when 
Z*is -S(0)„-; 
R«is 

(a) hydrogen; 

(b) -C(0)H or -C(0)R«, except when Z* is -C<0)- and R^ is -C(0)H. -C(0)R«. -COJH, or -COjR®; 

(c) alkyt. alkenyt, alkynyl. alkoxy. cydoalkyi. cycloalkytalkyt, cycloalk nyl, cydoalkenylaikyt, aryl, or 
aralkyl. any of which may be substituted with Z^, Z^ and Z^; or 

R7 and R^ together are alkytene or alk nylen (either of which may be substituted with Z\ Z^ and 
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Z^), completing a 3- to 8-membered saturated, unsaturated or aromatic ring together with the nitrogen 
atom to which they are attached; 
R9is 

(a) hydrogen; 

(b) hydroxy!; 

(c) -C(0)H or -C<0)R9; 

(d) -CO2H or -COaR®; 

(e) -SH. -S(0)nR«, -S(0)„.OH. -S(OWOR0 -0-S(0)„-R«, -0-S(0)„OH, or -0-S(OWOR«; 

(f) alkyi, alkenyl. alkynyl, alkoxy, cydoalkyi, cycloalkylalkyi, cydoalkenyl. cydoalkenylalkyl. aryl. or arai- 
kyl, any of which may be substituted with Z\ 7? and Z^; 

R10 is 

(a) hydrogen; 

(b) -C(0)H or -C(0)R«. except when Z* is -C(0)- and R® is -C(0)H. -C(0)R6, -CO2H. or -COjR^; 

(c) alkyi, alkenyl, alkynyl, alkoxy, cydoalkyi, cydoalkyi alkyi, cycloalkenyl, cydoalkenylalkyl, aryl, or 
aralkyi, any of which may be substituted with Z*, Z^ and Z^; 

R" is 

(a) hydrogen; 

(b) hydroxy!, CO2R® or CO2H, except when one of R® and R^** is hydroxy!. CO2R® or CO2H; 

(c) -C(0)H or -C(0)R«; or 

(d) aikyi, alkenyl. alkynyl, alkoxy. cydoalkyi. cycloalkylalkyl. cydoalkenyl, cydoalkenylalkyl, aryl, or 
aralkyl. any of which may t>e substituted with Z>, Z^ and Z^; 

or any two of R^ R^^ and R^^ together are alkylene or alkenylene (either of which may be substituted with 
Z^ Z^ and Z^), completing a 3- to S-membered saturated, unsaturated or aromatic ring together with th 
atoms to which they are attached; 

Z\ Z2 and 2? are each independentiy 

(a) hydrogen; 

(b) halo; 

(c) hydroxy; 

(d) alkoxy; 

(e) -SH, -S(0)„Z«. -S(0)„.OH, -S(0)„-OZ«, -O-S(0)^-Z«, -0-S(0)^OH, or -0-S(0)^-OZ«; 
(0 0x0; 

(g) nitro; 

(h) cyano; 

(i) -C{0)Hor-C(0)Ze; 
(j) -CO2H or -COaZ«; or 

(k) -NZ7Z8 -C(0)NZ7Z8, or-S(0),^e; 
Z^ and Z^ are each independentiy 

(a) a single bond; 

(b) -S(0)n-; 

(c) -C(0)-; 

(d) -C(S)-; or 

(e) alkyt, alkenyl, alkynyl. cydoalkyi. cydoalkylalkyl. cydoalkenyl, cydoalkenylalkyl. aryl, or aralkyl, any 
of whteh may be substituted with Z^ Z^ and 2?\ 

Z^, Z^ and Z^ are each independentiy hydrogen, alkyI, alkenyl, alkynyl. cydoalkyi. cydoalkylalkyl. 
cydoalkenyl, cydoalkenylalkyl, aryl, or aralkyl, or Z^ and Z^ together are alkylene or alkenylene, complet- 
ing a 3- to 8-membered saturated, unsaturated or aronnatic ring together with the nitrogen atom to which 
they are attached; 

m is 1 or 2; and 

n is 0, 1, or 2. 

The compound of Claim 1, wherein R is 
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with the sulfonamide attached at position 1 or 2 and one of R\ R^, and attached at position 5 or 6. 
The compound of Claim 1 or 2, wherein one of R^ R2 and R^ is -NRW. 
The compound of Claim 1, having the fornnula 



The compound of Claim 3 or 4, wherein R^ and R^ are each independently hydrogen, alkyl, or C(0)alky1. 

The compound of Claim 5, wherein R^ and R^ are each independently hydrogen, methyl, methylethyl or 
acetyl. 

The compound of any preceding daim, wherein R^ and R^ are alkyl. 

The compound of Qaim 7. wherein R* and R^ are methyl. 

The compound of Claim 1, which is 

5-(Dimethytamino)-N-(3,4-dimethyl-5-isoxazolyt)-1-naphthalenesulfonamide; 
N-[5-(I(3.4-Dlmethyl-5-isoxazolyl)amino]sutfonyl]-1-naphthalenyl]acetamide; 
5-Amino-N-(3,4-dimethyl-5-jsoxazolyl)-1-naphthalenesulfonamide; 
N-[6-(I(3,4-dimethyl-5-isoxazolyl)amino]sulfonyl]-1-naphthalenyl]acetamtde; 

5- Amino-N-(3,4-dimethyl-5-isoxazotyl)-2-naphthalenesutfonamid6; 
N-[4-{I(3.4-Dimethyl-5-isoxazolyt)amino]sulfonyl]-1-naphthalenyl]acetamide; 
N-[6-II(3,4-Dinrtethyl-5-isoxazolyl)amino]sutfbnyll-2-naphthalenyl]acetamide; 

6- Amino-N-(3,4-dimethyl-5-isoxazolyl)-2-naphthalenesulfonamide; 

4- Amlno-N-(3,4^imethyt-5-isoxazolyl)-1-naphthalenesulfonamide; 

5- Dimethylamino-N-(4,5-dimethyl-3-isoxazolyl)-1-naphthaienesutfonamide; 
N-P-{[(4>5-dimethyl-3-isoxazolyl)amino]sulfonyl]-1-naphthalenyl]acetamide; 
N-[5-{I(3,4-dimethyl-5-isoxazolyl)amino]sulfonyl]-2-nathphthalenyl]acetamide; 
N-[8-[[(3.4-dinrtethyt-5-isoxazolyl)amino]sulfonyl]-2-naphthalenyl]acetamide; 
N-r7-D(3,4-dimethyl-5-isoxazotyl)amino]sulfonyf]-2-nathphthalenyl]acetamide; 
N-{7-{I(3,4-dinr»thyl-5-isoxazolyl)aminolsulfonyll-1-naphthalenyl]acetamide; 
N-(3,4-Dimethyl-5-isoxazolyl)-5-methoxy-1-naphthalenesulfonamide; 
N-(3,4-Dimethyl-5-isoxazolyl)-1-naphthalenesulfonamide; 

5-[(1•Methylethyl)amino]-^4-(3,4-dimethyl-5-isoxazolyl)-1-naphththalenasulfonamide; 

N-[5-[[(3.4-Dimethyl-5-isoxazolyf)amino]sulfonyl}-1-naphthalenyl]-2-methylpropanamid6; 

5-Chloro-M-(3.4-dln>ethyl-5-isoxazolyl)-1-naphthalenesulfonamid6; 

N-(3.4-Dimethyl-5-isoxazolyt)-5-((phenylmethyl)amlno]-1-naphthlenesulfbnamide; 

N-(3.4-Dinrtethyl-5-lsoxazotyl)-&-hydroxy-1-naphthalenesulfonamide; 

7- <Dimethylamin )-N-(3.4-dimethyl-5-fSOxazolyl>-1-naphthalenesulfonamide; 
N-(d.4-Dlmethyl-5-isoxazolyl)-5-[nnethyl(1-methylethyl)amino}-1-naphthalenesulfonamide; 
2-{I&-[I(3,4-D(methyl-5-isoxazolyt)amino]sulfonyl]-1-naphthalenyt]amino]propanoic acid, ethyl es- 
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N-(3.4-Dimethyt-5-isoxazolyl)-&-(2-oxo-1-pyrrolidiny1)-1-naphthalenesulfonamid ; 
N-(3.4-Dimethyl-5-isoxazolyl)-5-(2-oxo-1-pip ridinyI)-1-naphthalenesulfonamide; 
N-(3.4-Dim6thyl-5-isoxazolyl)-5-Q(phenylamino)thioxomethyl]amino]-1-naphthalenesul^^^ 
5 N-(3.4-Dirn6thyf-5-isoxazolyl)-5-(1-pyrrolidiny1)-1-naphthatenesulfbnamide; 

5-Q(3,4-Dim thy1-5-isoxazoly1)amino]sutfonyl]-1-naphthalenecartoxy1ic acid; 
5-[[[5-(Dimethy1amino)-1-naphthalenyl]sulfony)]amino]-3-methyl-4-isoxazolecar^ acid, ethyl 

ester, 

5-D(3,4-Dimethy1-5-isoxazolyl)amino]sutfony1]-1-naphthalenecarboxylic acid, methyl ester, 
10 5-(Dimethylamino)-N-(3-methyl-5-isoxazoly<)-1-naphthatenesulfonamide; 

5-[(Dimethylaniino)methyl]-N-(3,4-dirn6thyl-5-isoxazolyl)-1-naphthalenesulfonarntde, tnfluoroa- 
cetate (1:1) salt; 

N-(3,4-Dimethyf-5-isoxazolyl)-5-(1-hydroxy-1-methy!ethyl)-1-naphtha!enesulfonamide; 
N-(3.4-Diniethyt-5-isoxazolyl)-5-(1-methylethenyl)-1-naphthalenesulfonamide; 
15 N-(3.4-Dimethyt-5-isoxazolyl)-5-(1-piperidinyl)-1-naphthalenesulfonafnide, trifluoroacetate (2:1) 

salt; 

N-(3,4-Dimethyt-5-isoxazolyl)-5-(methylamino)-1-naphthalenesu[fonamide; 
N-(3,4-Dimethyl-5-isoxazoyl)-5-(ethylamino)-1-naphthalenesulfonamide; 
N-(3-Methyt-4-phenylmethyl-5-isoxazolyt)-5-[diniethylamino]-1-naphtha]enesulfonamide; 
20 N-(3-M6thyl-4-phenyl-5-isoxazolyl)-5-(dimethylamino)-1-naphthalenesulfonamlde; 

N-(3-Ethyt-4-methyl-5-isoxazolyl>-5-(dimethytarnino)-1-naphthatenesulfbnamide; 

5- (Dibutytamino)-N-(3,4-difnethyl-5-isoxazolyl)-1-naphthalenesulfonamide, monosodium salt; 

4- [1-[I(3.4-Dinnethyl-5-isoxazolyl)amino]sulfonyl] naphthalen-5-yl]amino]butanolc acid; 

6- Amino-N-(3,4-dimethyl-5-isoxazolyl)-1-naphthalenesulfonamide; 
25 7-Amino-N-(3,4-dimethyl-5-isoxazolyl)-2-naphthalenesulfonamide; 

8-Amino-N-(3,4-dim6thyl-5-isoxazolyt)-2-naphthalenesulfonamide; 

7- Amino-N-(3,4-d Imet hyt-5-isoxazolyl)- 1 -napht halenesulfonamide; 

7- (Dimethylamino)-N-(3,4-dimethyl-5-(SOxazolyl)-2-naphthalenesulfonamide; 

8- (Dimethylamino)-N-(3.4-dimethyl-5-(SOxazolyl)-2-naphthalenesulfonamlde; 
30 6-(Dim6thylamino)-N-(3,4-dimethyl-5-isoxazolyl)-1-naphthalenesulfonamide; 

5- (Dimethylamino)-N-(3-iTOthyl-4-nitro-5-isoxazolyl)-1-naphthalenesulfonamide; 
5-(Dirnethylamino)-N-(4.5,6,7-tetFahydro-2.1-benzlsoxazol-3-yl)-1-naphthalenesulfbnanrik^ 
5-(Dlmethylamlno)-N-(4-ethyl-3-methyl-5-isoxazolyl)-1-naphthalenesulfbnamide; or 
5-(Dlmethylamino)-N-(4-methyl-5-isoxazolyl)-1-naphthalenesutfonamide. 

35 

10. A compound of any preceding daim for use as an active pharmaceutical substance. 

11. Use of a compound of any one of Claims 1-9 for the manufacture of a medicament for treating endothelin- 
related disorders. 

40 

12. Use of a compound of any one of Claims 1-9 for the manufacture of a medicament for treating hyperten- 
sion. 

13. Use of a compound of any one of Claims 1-9 for the manufacture of a medicament for treating renal, glo- 
merular or mesangial cell disorders. 

45 

14. Use of a compound of any one of Claims 1-9 for the nnanufacture of a medicanrtent for treating endotox- 
emia. 

15. Use of a compound of any one of Qaims 1-9 for the manufacture of a medicament for treating ischemia. 

50 
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